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There wasnt 
a moments 


hesitation... 


This man is one of the hundreds 

of hospital administrators throughout 
the country who has learned 

to rely on the name Puritan... 


And he didn’t hesitate for a moment 
when he specified Puritan medical gases 
and gas therapy equipment for his hospital. 


% 


Why? Because he knew he could place his trust - 
in Puritan products and the entire Puritan 
organization. There would be no question of 
service, dependability or purity. 

They are all a part of the Puritan tradition. 
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2012 GRAND AVENUE, KANSAS CITY 8, MO. 
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The Journal of the American Association of Nurse Anesthetists is published quarterly by the 
American Association of Nurse Anesthetists, 116 S. Michigan Ave., Chicago 3, Ill. Entered as second 
class matter, May 14, 1945, at the post office at Chicago, Ill., under the act of March 3, 1879. 
Address all communications relative to editorial and advertising matters to the Editor, 116 S. 
Michigan Ave., Chicago 3, Ill. Subscription prices: to members, 50c a year; to nonmembers and 
institutions $1.50 a year; single copies, 50c. e€ opinions expressed in the columns of the Journal 
are those of the contributors and are not to be construed as reflecting the views of the American 
Association of Nurse Anesthetists. 


4 AMY + Mie 
4 4 
é 
ud 
< 
‘ 
‘ 
ex 
? ade 
> 
ty 
4 he 
4 ag ‘A 4 
BY Yu ; , 
<a 
bh 
of 


February, 1956 


“Trilene’ 


Brand of trichloroethylene U.S.P. (Blue) 


No. 3160 Model-M 


“Duke” University Inhaler 


FOR SELF-ADMINISTERED INHALATION ANALGESIA 


IN OBSTETRICS 


IN MINOR SURGERY 


$516 


. Notably safe and effective 


“Trilene,” self administered with the “Duke” University 
Inhaler, under proper medical supervision, provides 
highly effective analgesia with a relatively wide margin 
of safety. 


Convenient to administer 


The “Duke” University Inhaler (Model-M) is specially 
designed for economy, facility of handling, and ready 
control of vapor concentration. 


Special advantages 


¢ Induction of analgesia is usually smooth and rapid 
with minimum or no loss of consciousness 


¢ Patients treated on an ambulatory basis can usually 
leave the doctor’s office or hospital within 15 to 20 
minutes 


¢ Inhalation is automatically interrupted if uncon- 
sciousness occurs 


“Trilene” alone is recommended only for analgesia, not for 
anesthesia nor for the induction of anesthesia. Epinephrine 
is contraindicated when “Trilene” is administered. 


“Trilene” is available in 300 ce. containers, 15 cc. tubes, and 
6 cc. ampuls. 
Ayerst Laboratories * New York, N. Y. *« Montreal, Canada 


Ayerst Laboratories make ‘‘Trilene’’ available in the United States 
by arrangement with Imperial Chemical (Pharmaceuticals) Limited. 
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“Ether 


FOR ANESTHESIA 


withos! 


W prohibits dispensing 


SQUIBB ETHER 


unsurpassed for purity and potency, is the most 
widely used anesthetic ether in the world. 


Squibb Ether is packaged in cop- 
per-lined containers. These con- 
tainers prevent oxidation and 
formation of toxic by-products, 
such as peroxides and aldehydes, 
and preserve indefinitely the pur- 
ity of the product. 


In copper-lined tins of 4% lb., % 
lb., and 1 lb. 
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A.A.N.A. 25th Anniversary 
Gertrude L. Fife * 


Twenty-five years ago a handful of nurses met in Cleveland to form an 
association of nurse anesthetists. If that meeting were held today we would 
assume that they were organizing to protect themselves, improve their working 
conditions or for some such reason. [ am glad that that meeting was held 25 
years ago. The motives that prompted that meeting may be a bit old-fashioned 
but they have carried us a long way. 

Before nurses entered the field of anesthesia most anesthesia was being 
given by untrained personnel, the intern, or the medical student. A bare hand- 
ful of men with a medical degree was interested in anesthesia. The nurse was 
invited, by the surgeon, to enter the field. Each year new branches of surgery 
were being explored and as a result each year more and more responsibility 
was placed upon the nurse anesthetist. The demand for nurse anesthetists was 
increasing rapidly and new schools were being organized. If the nurse anesthe- 
tist was to meet the demands made upon her, she realized that there must be 
available a means of pooling experiences, and an exchange of ideas relative to 
the education of the nurse anesthetist. The sole aim of those nurses who met 
in Cleveland was to make available better anesthesia service to the patient, 
the surgeon, and the hospital. I hope that we will always pattern our activities 
on the same unselfish motives and dedication to duty that prompted those 
women to meet in the classroom of Lakeside Hospital on June 19, 1931. 

What have we accomplished in those 25 years? We have a membership 
of around 8,000; we have a workable, efficient headquarters in Chicago; we 
have a substantial bank account: but we have done more than that. We have 
spent our time and money on programs that would place at the disposal of the 
hospital efficient nurse anesthetists for anesthesia service. Our emphasis has 
been entirely on education. I am proud of the fact that we have maintained our 


*Second president of A.A.N.A., former Director, School of Anesthesia, Lakeside Hospital, 
Cleveland, and Associate Editor, Journal A.A.N.A. 
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dignity when it would have been so easy to fight back at those who wish to 
discredit the work of the nurse anesthetist. 


We now have 106 schools of anesthesia. We have helped in their organ- 
izational problems. We have a continuing inspection and grading of schools. 
We have a qualifying examination which means that before any nurse may 
become a member of our association she must first pass a rigid examination. 
Through our organization we have become known in the hospital field. The 
anesthetist is no longer just a member of the surgical team made available to 
the surgeon in the operating room. It was largely as a result of our efforts that 
anesthesia has become recognized as an art and a science. 


We are justly proud of our accomplishments and particularly so when we 
realize that the work was done by our members. We did not seek grants or 
solicit large contributions. We started with only a few dollars in the treasury. 
Women holding full-time, responsible jobs in anesthesia travelled miles over 
week ends to meet with other members to map out programs. We were fortu- 
nate in that we had far-seeing men in the hospital and surgical groups interest- 
ed in our work and our progress. They gave us moral support, advice and the 
stimulus to go forward. We are grateful to them. 


Little has been said or written about the actual work of the nurse anes- 
thetist. When lung surgery, heart surgery, and brain surgery were in their in- 
fancy, the nurse anesthetist was at the head of the table. When I left University 
Hospitals in 1946 we had performed so many heart operations that the anes- 
thesia was a relatively simple procedure. At least we were past the pioneer 
stage. We, as nurse anesthetists, had been given a job to do, and we did it. The 
pharmacologist and the physiologist working in the laboratory gave us the 
tools to work with, and we used them. The total picture hasn’t changed much 
today except that the drug companies have made available to us so many new 
and different drugs that the actual conduct of an anesthesia is much easier 
once one has mastered the basic principles and signs of anesthesia. The teach- 
ing of anesthesia, however, is more difficult and complicated because of the 
new drugs. Several surgeons have said to me recently that, in their opinion, 
anesthesia today is being made too complicated and mysterious. The mystery 
to me lies in the fact that an art and science so long overlooked has suddenly 
become of such importance. 


Now, what about the future of the nurse anesthetist? It is just as bright 
as you want to make it. If you, the younger anesthetist, dedicate yourself to 
service, maintain high standards, uphold the dignity of your profession, and 
keep your motives uncluttered with selfish, material gains, you will always 
have a respected place in the field of anesthesia. Keep alive the spirit of that 
little group that met in Cleveland 25 years ago. 
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Erom One source 


Everything for 
IINHALATION 


THERAPYT 


..+@verything on one 
monthly statement! 


THERAPY OXYGEN 

U.S.P. oxygen in all standard cylinder sizes, 
or in bulk supply units for piped systems. 
Distributed through NCG district offices in 
56 principal cities and through authorized 
NCG dealers .. . in the manner that is most 
convenient for you. 


MEDICAL GASES ej 
Oxygen, Oxygen-CO, Mixtures, Helium, 

Helium-O, Mixtures, Carbon Dioxide, 

Nitrous Oxide, Ethylene, Cyclopropane. 


TENTS AND CANOPIES 

The famous P/ymouth® Oxygen Tent, the ’ 
new Plymouth Jr. Oxygen Tent with built-in 
nebulizer, the Iceless Oxygen Tent, and a 

wide choice of permanent-type, semi-per- 
manent, or disposable tent canopies. 


NEBULIZERS 

The definitive line of nebulizer units and 
nasal equipment for high-humidity oxygen 
therapy. In NCG nebulizers, 97% of the 
particles nebulized are 3 microns or less in 
diameter, 


MASKS AND CATHETERS 

Face masks, tracheotomy masks, laryngec- 
tomy masks, catheters, cannulas, connect- 
ing tubings in permanent or disposable type 
plastics, 


REGULATORS 

Precise performance at low cost, with all 
the great construction features that make 
NCG regulators outstanding for long,. 
trouble-free service. 


ACCESSORIES 

Oxygen analyzers, tubing splicers, connec- 
tors, needle valves, liter gauges, adaptors, 
wrenches, cylinder trucks, cylinder stands 
... everything you need for complete and 
effective inhalation therapy service. 


MEDICAL DIVISION RESUSCITATORS 
For use with piped oxygen systems, and all 


° . standard regulators and cylinders. Portable 
National Cylinder Gas Company models for ambulance service. Floor stand 


840 North Michigan Avenue - Chicago 11, Illinois models for emergency use throughout the 
Offices in 56 Cities hospital, ‘ 
Copyright 1955, National Cylinder Gos Compony 
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Greetings from Wisconsin 


The Silver Jubilee of any organization is a time for congratulations, for 
remembrance of founders and leaders, for planning a greater future, and most 
important, for humility, too. 


1956 is the Silver Jubilee year of the American Association of Nurse 
Anesthetists and the Wisconsin Association, happy in its affiliation with the 
National Organization, offers its sincere wishes. 


WANA recalls with a new surge of inspiration, the message of Miss Agatha 
C. Hodgins when she said the dedication of nurse anesthetists “promises 
warmth, light and security to the present generation and continuing beauty 
and usefulness for all time to come.” 


The National Association, because of the devotion of its founders and 
succeeding leaders and the daily efforts of each individual member, has be- 
come a vital element in making that promise a vigorous but gentle living thing, 
seeking always new achievements in the alleviation of human suffering and 
fear. 


The very closeness of the nurse anesthetist’s service to the preservation 
of life itself, makes the Association’s 25th year a time for renewed dedication 
of purpose in searching unceasingly for more of God’s help in carrying on its 
work. May the rededication continue to emphasize selflessness, courage, per- 
severance, simplicity, for these are the qualities of which humility is made— 
these and devotion to God and fellowman. 


SISTER M. YVONNE 
President W.A.N.A. 
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CABINET MODEL 460 SERIES 


The Model 460 Series is mounted in a beautiful four drawer Stainless 
Steel Cabinet, with large ball bearing casters. Embodying INDIVID- 
UALLY CALIBRATED FLOWMETERS, as well as Tank Pres- 
sure Gauges, Reducing Regulators, Yoke Shut-Offs, Lung Pressure 
Gauge, Built-in Aspirator, as well as an efficient COs Absorber and 
iether Vaporizer. 

Price of Three Gas Unit as shown $735.00 FOB Chicago, IIl. 

COMPLETE STOCK OF ENDOTRACHEAL ACCESSORIES 


PORTEX TUBES INFLATABLE CUFFS 


Chicago Anesthetic Equipment Company 
1662 WEST OGDEN AVENUE CHICAGO 12, ILLINOIS 


Write for complete information and name of your authorized dealer 
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Airway Problems in Pediatric 
Anesthesia 


Robert M. Smith, M.D. * 
Boston, Massachusetts 


It has been shown by several sur- 
veys!'? that the incidence of anes- 
thetic death and cardiac arrest is 
unreasonably high in infants and 
children. The most frequent cause of 
anesthetic deaths in children is air- 
way obstruction. Consequently air- 
way problems in pediatric anesthesia 
deserve serious consideration. 

Maintenance of a clear airway is 
one of the most elemental rules of 
anesthesia, but one which we too 
often fail to observe, either through 
carelessness or technical difficulty. 
When dealing with infants and chil- 
dren, factors enter which make a clear 
airway both more important, and 
more difficult to maintain. The in- 
creased metabolic activity of young 
patients means that a proportionately 
higher rate of oxygen supply is re- 
quired and that any factor causing 
obstruction or hypoxia will act more 
quickly. 

Unfortunately, both anatomical and 
physiological characteristics of the 
child seem to stand in the way of 
better oxygenation. The small child 
has several anatomical features that 
tend to interfere with a good airway: 
a large, poorly supported head; short, 


*Children’s Medical Center, Boston, Mass. 

Presented at the 22nd Annual Meeting of 
the American Association of Nurse Anesthetists, 
Atlantic City, New Jersey, September 19, 1955. 


weak neck; large tongue; high, nar- 
row larynx; and frail thoracic cage 
combine to make the passage of 
oxygen a perilous one. Physiological- 
ly, especially in infants and younger 
children, the nervous control of res- 
piration is not completely developed, 
so that relatively minor insults such 
as mild hypoxia or resistance may 
set up abnormal respiratory patterns 
of gasping, tracheal tug, etc., which 
are difficult to correct, and which if 
not controlled, may develop into more 
serious derangements. 

To anesthetize a child maintaining 
an unobstructed airway with an even, 
unbroken exchange from beginning 
to end of anesthesia is a real 
achievement. 


STEPS IN PREPARATION AIMED AT 
PREVENTION OF AIRWAY 
OBSTRUCTION 


Successful maintenance of an air- 
way, like most worthwhile under- 
takings, requires careful preparation. 
Preparation here includes equipment 
as well as patient, and both aspects, 
though tremendously important, are 
frequently neglected. 

1. Equipment: To insure a clear 
airway in children, the impor- 
tance of equipment cannot be 
overemphasized. It sometimes 
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seems almost impossible to have 
an adequate variety of appara- 
tus for all the varied sizes and 
shapes of infants and children 
that are to be encountered. 
Many anesthesia departments 
are surprisingly short in their 
pediatric equipment, apparently 
feeling that one child-sized air- 
way or mask is adequate. It is 
no more adequate than a shoe 
store with one “child-sized” pair 
of shoes. Masks, airways, endo- 
tracheal tubes, and adapters 
must be on hand in a wide 
variety of sizes if we are to 
carry children safely through 
the extended surgery now under- 
taken. Any anesthesia service 
should have a variety of masks, 
and airways should be available 
in several graduated sizes (0. 1. 
2, 3, 4). It is especially impor- 
tant to have a full assortment 
of endotracheal tubes (sizes 12, 
14, 16, 18, 20, 22, 24, 26F), and 
three or four different sized 
laryngoscope blades for infants 
and children. It is essential to 
use the correct size in such 
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tist, and must be tested before 
anesthesia is commenced. A 
stethoscope to be strapped to 
the child’s chest should be 
standard equipment, as it is in- 
valuable in checking the airway 
throughout anesthesia. 


equipment, and not one slightly 
too large or too small. To im- 


Fig. 1. A wide assortment of equipment 
is essential. Oral airways, size 0 through 4 
must be available. 


provise in this field is almost 
impossible, and attempts are 
made only at great expense to 
the patient. 


When about to induce a child. 
you must be sure that all is in 
complete readiness, for you 
can’t leave such a patient and 
run back to get a forgotten suc- 
tion catheter. Preparation must 
be meticulous and complete. The 
most essential equipment for in- 
halation anesthesia includes air- 
ways, suction, oxygen, laryngo- 
scope and endotracheal tube. A 
strong suction apparatus must 
be within reach of the anesthe- 


2. Preparation of Patient: Care- 


ful preparation of the child can 
do much to prevent airway ob- 
struction. A child who is calm, 
cooperative and relaxed will 
pass through the excitement 
stage with a minimum of com- 
plications. One who is apprehen- 
sive or resistant will be apt to 
have prolonged induction com- 
plicated by increased spasm. 
retching and vomiting. An in- 
telligent approach to this prob- 
lem combines both reassurance 
and sedation. Before bringing 
children to the hospital for 
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elective operations, the parents 
can help by explaining the 
necessity for surgery, and de- 
scribing some of the hospital 
| procedures. Surgeons, floor 
nurses, and especially anesthe- 
tists, can establish a sense of 
security on pre-operative visits. 
| Some patients control themselves 
under great mental effort, con- 
cealing their dread under a 
quiet exterior. Some are com- 
pletely resistant to all approach. 
others are too young to under- 
stand. For all children, whether 
relaxed, self-restrained or un- 
controllable, preoperative seda- 
tion seems indicated as a logical 
and dependable method of 
making induction both more 
merciful and more safe. Chil- 
dren, due to their highes meta- Fig. 3. The stethoscope, strapped to the 


bolic activity and lack of self child’s chest, gives best check on airway 
control, require proportionately and heart. 


more sedation than older pa- 
tients. Several different agents 


and dosage schedules have been 
used with relatively similar re- 
sults. Our present method uti- 
lizes nembutal from the age of 
six months, adding morphine at 
one year (see table). 


To prevent secretions and 
vagal reflexes, atropine or a re- 
lated agent is used in all patients 
from the newborn period on- 
ward. Though some anesthe- 
tists abstain from its use fear- 
ing atropine poisoning or heat 
retention, most agree that the 
belladonna drugs have a wide 
margin of safety, and that the 
advantages in blocking secre- 
Fig. 2. Endotracheal tubes of many sizes tions and vagal reflexes far 


are necessary. Cuffed tubes may be used outweigh any suspected 
in larger sizes. disadvantages. 
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Preparation of the patient aspirates and dies. This happens 
must include steps to prevent with unbelievable frequency. 
regurgitation and aspiration of Three such deaths occurred in 
stomach contents. This can be greater Boston in one month 
done in most elective cases by last year. This dangerous type 
restricting oral intake for four of airway obstruction requires 
hours prior to anesthesia. In- a well organized approach, 
fants with pyloric stenosis usual- which we may do well to de- 
ly retain gastric contents, and scribe in full at this point. 
a Levin tube should be passed There are several methods of 
prior to beginning of induction. handling such patients. At- 
TABLE FOR PREOPERATIVE MEDICATION FOR 
INFANTS AND CHILDREN 
Seconal or 
Nembutal 
Age Av. Wt. mi 8: Morphine Atropine Scopolamine Demerol 
Newborn 7 Ibs. -- -- 0.1 mg. -- -- 
6 mos. 16 Ibs 30 mg. -- 0.2 mg. -- -- 
1 yr. 21 Ibs 50 mg. 1.0 mg. 0.3 mg. 0.1 meg. 10 mg: 
2 yrs. 27 Ibs 60 mg. 2.0 mg. 0.3 mz. 0.2 mg. 20 mg. 
4 yrs. 35 Ibs. 90 mg. 3.0 me. 0.4 mg. 0.2 meg. 25 mg 
6 yrs. 45 lbs. 100 mg. 4.0 mg. 0.4 mg. 0.2 meg. 40 mg. 
8 yrs. 55 lbs. 120 mg. 5.0 mg. 0.4 mg. 0.3 me. 45 mg 
19 yrs. 65 Ibs. 150 6.0 mg. 0.4 mg. 0.3 50 mg. 
12 yrs. 80 Ibs. 150 mg. 8.0 mg. 0.6 mg. 0.4 mz, 50 mg 
Table I. 


The same measure should be 
taken for all patients who have 
distention or who have been 
vomiting. With small newborn 
infants that are distended it is 
often safest to pass a stomach 
tube, and then to intubate the 
trachea without anesthesia, thus 
maintaining protective reflexes 
until the trachea is_ safely 
protected. 

One of the most common 
types of preventable deaths oc- 
curs in the child who enters the 
hospital with a minor cut or 
fracture received a short time 
after a meal. After a_ brief, 
struggling etherization and a 
short surgical procedure, the 
child starts to waken, vomits, 


tempts at emptying the stomach 
are messy and never reliable: 
to wait is upsetting and often 
impractical. The safest method 
in our hands has also proven 
efficient and humane. That is 
to assume that the stomach is 
full, and to induce with cyclo- 
propane, vinethene, or nitrous 
oxide-ether. All these agents 
may stimulate vomiting, but 
since glottic reflexes are present 
until vomiting reflexes are in- 
hibited, the patient should not 
aspirate. Once the patient is 
induced, a snugly fitting endo- 
tracheal tube is inserted and 
left in place following operation 
until the child regains his glot- 
tic reflexes. Copious vomiting 
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often occurs during recovery, 
but with the tube in place, the 
airway is safe. The tube is not 
removed until the child is really 
awake, opening his eyes, and 
making facial grimaces. One 
patient undergoing this treat- 
ment was so wide awake when 
the tube was finally withdrawn 
that he opened his eyes, saw the 
anesthetist holding the tube over 
his face and said, “You aren’t 
going to put that back in, are 
you?” 


AIRWAY PROBLEMS 
DurRING INDUCTION 


Airway obstruction may occur at 
any time during anesthesia, but in 
general the handling of airway prob- 
lems depends upon whether they 
arise during induction, maintenance 
or recovery phases. During induction, 
the airway is threatened by secretion, 
spasm, and vomiting. Obstruction 
may occur due to secretions, in spite 
of atropinization. Care should be 
taken not to suction over-enthusiasti- 
cally early in induction, lest the pa- 
tient waken, excitement increase, and 
anesthesia become more complicated. 
Turning a patient on his side, and 
allowing secretions to shift from 
pharynx into cheek will suffice for 
the moment and allow time to get the 
patient deep enough to suction safely. 
If copious secretions occur during 
anesthesia, our practice is to repeat 
atropinization. Some believe that this 
makes secretions ropey and thick. 
We have not been bothered by thick 
secretions, and believe that if they 
were encountered, they could be re- 
moved by suction. Suctioning should 
always be done in quick, efficient 
manipulations, to avoid depriving the 
patient of oxygen.*? Prolonged induc- 
tion regardless of the anesthesia, will 
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result in more tendency toward secre- 
tions, consequently the excitement 
stage should be traversed as quickly 
as possible. 


Spasm of glottis or vocal cords is 
frequent during induction. If occur- 


_ ring as result of irritation from too 


rapid use of Vinethene or ether, it 
will be relieved by reducing the 
speed of induction. Pentothal has 
gained a_ reputation for causing 
laryngospasm. Actually, if Pentothal 
is administered with caution, spasm 
should be extremely rare. When it 
does occur it may be severe and pro- 
longed. Usually, oxygen may be push- 
ed through the closed larynx with 
bag and mask pressure until cords 


relax, otherwise a rapidly acting 


relaxant may be used if equipment is 
at hand for carrying on controlled 
respiration. 


Less has been written about spasm 
occurring with cyclopropane but 
spasm is more troublesome in our 
hands with cyclopropane than with 
other agents, especially with small 
infants. When an infant is induced 
with cyclopropane, retraction may 
start in the neck or subcostal area, 
and though respiratory motion con- 
tinues, exchange will decrease and 
stop. Pushing on the anesthesia bag 
may help, but more probably will 
cause further reflex irritation, so 
should not be continued if it does 


‘not appear to help. The safest proce- 


dure is to lighten the anesthesia and 
allow the infant to awaken sufficient- 
ly to breath normally. Atropine, 
though not reliable in breaking the 
spasm,* seems to help to prevent it. 
and should be repeated if such spasm 
occurs. 


Regurgitation and aspiration of 
stomach content, already discussed, 
can bear repeated emphasis. Although 
well prepared patients without in- 
testinal obstruction should give little 
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trouble, one must always be on guard. 
In addition to the problems mention- 
ed previously, two warnings might be 
noted. One is that if a patient with 
intestinal obstruction comes to the 
operating room with a Miller-Abbott 
tube in place, the anesthetist may be 
led into the error of assuming that 
the stomach is being emptied by the 
tube. Actually the tube may have 
passed far down into the gut, allow- 
ing secretions and bowel content to 
re-accumulate in the stomach. A 
Levin tube should be passed in such 
patients in addition to the Miller- 
Abbott tube. 


The other warning concerns rapid 
induction of patients who may have 
full stomachs. Pentothal-curare mix- 
tures seem very tempting as a rapid, 
easy method of inducing patients with 
full stomachs. However, relaxation of 
stomach and esophagous may allow 
gastric contents to well up into the 
pharynx and flood into the trachea 
in less time than it takes to pick up 
a laryngoscope. Several deaths have 
been reported under these circum- 
stances, and consequently the method 
seems dangerous. 


A common nuisance is the obstruc- 
tion due to enlarged tonsils and ade- 
noids. This can create a problem by 
causing obstruction before the patient 
is deep enough to tolerate an oro- 
pharyngeal airway. In this situation 
it is helpful to turn the child over on 
his side, or get him over farther so 
that he is nearly prone, until deep 
enough to allow passage of an air- 
way. A nasal airway may be helpful 
in patients with obstructive tonsils 
and adenoids, but there is consider- 
able danger of tearing mucosa or 
adenoids, unless. a soft, blunt, tube 
such as the Saklad tube is used. Such 
a tube should be well lubricated. An 
oral airway should be tried as soon 
as the jaws can be separated. 
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OBSTRUCTION DURING 
MAINTENANCE 


A variety of dangers may threaten 
respiration during maintenance of 
anesthesia. Obstruction by blood and 
secretions within the airway, external 
pressure, poor position and apparatus 
resistance may combine to make life 
really difficult for the young child. 
With proper technic, however, such 
problems should be more easily man- 
aged during surgical anesthesia than 
during induction or recovery. The 
anesthetist has more complete control 
of the patient—that is—provided he 


does not lose access to the airway. 


The anesthetist must maintain control 
of the airway at all times, and be 
able to clear airway obstruction or 
inflate the lungs at any point in the 
operation. 


Endotracheal intubation un- 
doubtedly the most reliable means of 
maintaining a clear airway and no 
patient should be put to sleep unless 
equipment and personnel for emer- 
gency intubation are immediately 
available. Since there are some pos- 
sible disadvantages involved, intuba- 
tion does not seem indicated in many 
simpler procedures, where the patient 
is supine, and surgery does not inter- 
fere with respiratory control. 


Some patients need no more as- 
sistance than support of the chin in 
order to maintain exchange. With 
Pentothal-nitrous oxide it seems 
definitely better to avoid use of an 
oral airway if the exchange is ade- 
quate without it. Under ether, pharyn- 
geal reflexes are obtunded and the 
airway is used without hesitation. 
With small infants that are operated 
upon under cyclopropane, the tongue 
oftens clings to the roof of the mouth, 
blocking exchange completely, so that 
the use of an airway has become our 
rule in all such cases. 
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What are the indications for endo- 
tracheal intubation in children? Most 
anesthetists agree on the importance 
of intubation in children undergoing 
surgery within the head or chest, 
those in prone position, and those 
with full stomach or intestinal ob- 
struction. Without intubation, these 
patients are in danger of respiratory 
obstruction or depression without 
available means of treatment. 


It also seems definitely preferable 
to intubate children for surgery 
about eyes, mouth, face and neck, 
and for many abdominal conditions— 
especially long procedures and those 
in the upper abdomen. 


There are some procedures wherein 
intubation seems optional, due to 
good reasons both pro and con, and 
to experience showing that either 
method can be used safely. Tonsillec- 
tomy is an outstanding example of 
this class. Many children die each 
year due to aspiration of blood and 
debris at tonsillectomy. Though in- 
tubation is an excellent method of 


preventing such aspiration, equally. 


good statistics are shown where 
patients have not been intubated if 
care is taken to keep patients in 
Trendelenberg position, and to keep 
the trachea clear. If surgeons are 
encountered who insist on the anti- 
quated sitting-up position, under 
general anesthesia, the anesthetist 
must protect the patient by use of 
endotracheal tube well sealed by cuff 
or packing. 


Whether the patient is intubated 
or not, there are many insidious com- 
plications that can occur—and which 
must be watched for with great care. 
The most reliable information as to 
adequacy of ventilation is obtained 
by the continuous use of a stetho- 


15 


scope strapped to the child’s chest. 
Though respiratory movements of 
abdomen may continue, exchange 
may be blocked abruptly by spasm 
or secretions. Visual observation may 
not note the difference, but with a 
stethoscope it is immediately evident. 


The presence of an endotracheal 
tube does not prevent blood from 
entering the trachea—but may ac- 
tually increase the danger. In harelip 
and cleft palate surgery, blood can 
run down along the outside of the 
endotracheal tube and into the tra- 
chea unless the tube is snugly fitting 
or well packed off. Such cases should 
be followed very carefully throughout 
operation. After surgery, the hypo- 
pharynx should be visually inspected 
for clotted blood and the chest should 
be very thoroughly checked with a 
stethoscope for the presence of blood 
in the trachea. 


The endotracheal tube itself can 
be the origin of several hazards. Seri- 
ous injury and infection of larynx 
and trachea follow roughness or the 
use of soiled equipment. However, 
tracheitis following intubation is 
rarely seen in hospitals where careful 
technic is used. Immediately after 
passage of the tube there may be 
bronchospasm which makes it im- 
possible to ventilate the child. Use of 
cyclopropane for a few moments, fol- 
lowed by gradual addition of ether 
will usually relieve the spasm. 


The most frequent complication of 
intubation is obstruction of the left 
main bronchus by passage of the tube 
down into the right bronchus. This 
usually causes tugging and uneven 
respiration. Obstruction can also be 
caused if the endotracheal tube is 
thick walled, too small, kinked, or 
blocked by dried secretions. 
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AIRWAY PROBLEMS DURING 
RECOVERY 


As anesthesia is discontinued and 
the patient gradually regains his re- 
flexes, he may pass through several 
critical phases. Extubation, especially 
in infants, may be followed by severe 
and prolonged laryngospasm, which 
may be associated with cyanosis, 
bradycardia, or cardiac arrest. There 
is no safe time for extubation, light 
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The tube should be slipped out gently 
without simultaneous suctioning. It 
is most important to watch intently 
for the child to take his first breath 
and resume normal exchange after 
extubation, for apnea may be pro- 
longed, and resuscitation is sometimes 
necessary. For this reason, extubation 
should not be performed unless a 
laryngoscope is at hand and ready 
for use in reinserting the endotracheal 
tube. 


Fig. 4. Before extubation the patient should be suctioned, then allowed to resume normal 
respiration. Finally, the endotracheal tube is slipped out without simultaneous suctioning. 


or deep, but taking precautions will 
minimize the difficulties attending 
extubation. Suction of nose, pharynx, 
and trachea should be done without 
upsetting the patient or causing oxy- 
gen depletion. Suction catheters 
should not occlude the endotracheal 
tube and after suctioning trachea, the 
child should be allowed to resume 
normal respiration before extubation. 


If care is taken to make sure the 
airway is entirely clear at the end of 
operation, post-operative respiratory 
complications can virtually be elimi- 
nated. Any sign of inadequate or 
obstructed respiration must be check- 
ed and corrected. A final stethoscopic 
inspection of the chest may reveal 
rales or rhonchi. If these can not be 
cleared by suctioning the pharynx 
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and making the patient cough, the 
glottis should be explored and the 
trachea suctioned. Bronchoscopy is 
seldom required, and is to be avoided 
unless solid or very tenacious material 
is present. 

Recovery from any anesthetic may 
entail nausea and vomiting. In our 
experience, cyclopropane is followed 
by less vomiting than either the vola- 
tile agents or Pentothal, nitrous-oxide 
and curare. It is preferable to have 
all patients watched in a recovery 
room until awake. Whether in recov- 
ery room or the patient’s room, suc- 
tion should be available, and the 
patient in proper position on side or 
semi-prone position, perferably with 
feet slightly elevated. An oral airway 
should be left- in place until the 
patient objects to it. 

In patients who have been intu- 
bated, special check should be made 
for signs of tracheal edema. Cough, 
hoarseness or retraction should be 
signs for treatment with humidifica- 
tion and careful scrutiny in regard to 
tracheotomy. 


SUMMARY 


1. Anesthetic mortality is high in 
children. 

2. Airway obstruction plays a large 
part in this mortality. 

3. Preparation of patient with re- 

assurance and sedation are impor- 

tant safeguards. 
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4. A wide variety of equipment is 
fundamental in pediatric anesthe- 
sia. 


5. During induction, spasm, secre- 
tion, and vomiting are to be 
avoided. 


6. The anesthetist should have full 
control of the airway during main- 
tenance. Endotracheal intubation 
is indicated for many cases, but 
may introduce further problems. 


7. Recovery phase may entail spasm, 
vomiting, aspiration, or tracheal 
irritation. Extubation should only 
be done when the patient is well 
oxygenated and breathing normal- 
ly. If the patient is suspected of 
having eaten recently, he should 
be intubated, and the endotracheal 
tube should not be removed until 
the patient is awake. 


BIBLIOGRAPHY 
1. Stephenson, H. E. Jr., Reid, L. C., and 
Hinton, W.: Some Common Denominators 
in 1200 Cases of Cardiac Arrest. Ann. Surgery 


137 :731-744, 1953. 


2. Beecher, H. K., and Todd, D. P. A 
Study of Deaths Associated with Anesthesia 
and Surgery. Ann. Surgery 140:2-34, 1954. 


3. Stephen, C. R., Slater, H. M., Johnson, 
A. L., and Sekelj, : The Oximeter—A Tech- 
nical Aid for the Anesthesiologist, Anesthesiol- 
ogy, 12:541-555; 1951. 


4. Heller, M. L.: Persona] Communication. 
5. Smith, R.M.: Indications for Endotra- 


cheal Intubation in Pediatric Anesthesia. Anes- 
thesia and Analgesia 33:107-114, 1954. 


18 


J. Am. A. Nurse Anesthetists 


Deliberate Hypotension 


Hrant H. Stone, M.D. * 
Philadelphia 


The reduction of systemic blood 
pressure during surgery has always 
presented a challenge to the operating 
team. This challenge has been met 
for the most part by instituting meth- 
ods which most quickly will restore 
the blood pressure to its previous 
level. Little attention was directed 
to a definitive study of the possible 
consequences of a _ reduced blood 
pressure during surgery. The majority 
opinion left little doubt that hypo- 
tension was uniformly bad and that, 
if possible, it should be avoided. With 
the establishment of such long stand- 
ing opinions, whether right or wrong, 
it was no wonder that the recently 
advocated practice of deliberately 
reducing blood pressure during sur- 
gery met a wave of reaction and 
skepticism. The questions that in- 
variably were asked were: 1. Why 
should blood pressure intentionally 
be reduced? and 2. What are the 
complications that might result from 
such a practice? We will attempt to 
answer these questions. 

The problem of hypotension 
whether intentionally or unintention- 
ally occurring during surgery is of 
vital concern to all anesthetists. 
Those of us who administer anes- 
thetics to patients see hypotension 
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very frequently. It is our responsibil- 
ity to respect this complication and 
to appreciate its implications. We 
should not, however, maintain that 
its occurrence inevitably results in 
morbidity or mortality. 


The intentional decrease in system- 
ic blood pressure during surgery was 
advocated as an aid in the prevention 
of excessive blood loss before it oc- 
curred or as a means of reducing or 
arresting an already existing hem- 
orrhage. The concept is a simple one. 
By reducing the pressure head or the 
force which tends to drive the blood 
out of cut vessels, it is possible to 
promote the clotting of blood with 
greater facility and rapidity. This 
obviously can be very beneficial to 
the surgeon. Many other lesser ad- 
vantages of deliberate hypotension 
may be mentioned: 


1. By reducing blood loss, the 
needed number of replacement 
transfusions will be decreased-— 
an important consideration 
where difficulty is encountered 
in obtaining blood. 


2. By reducing the number of 
transfusions, the incidence of 
transfusion reactions can be re- 
duced. Transfusion reactions 
become an important considera- 
tion where massive blood re- 
placement therapy is needed. 


3. By reducing blood loss, oper- 
ating time is reduced. 
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4. By reducing blood loss and thus 
increasing visualization within 
the operative field, more exten- 
sive and complete surgical re- 
sections can be performed. 


5. By controlling blood loss, it is 
possible to start and success- 
fully complete operations which 
ordinarily could not be under- 
taken because of the constant 
danger of uncontrollable 
hemorrhage. 


These are all very real advantages 
to the surgeon which cannot be over- 
looked. We must decide whether the 
dangers of the method outweigh 
these benefits. 


METHODS OF PRODUCING 
DELIBERATE HYPOTENSION 


Systemic blood pressure is the 
product of the cardiac output times 
the peripheral resistance. Cardiac 
output equals the product of the 
stroke volume times. the cardiac rate. 


Hypotension may be produced by: 


1. Decreasing the cardiac out- 
put, This is the most easily 
accomplished by reducing the 
circulating blood volume. In 
1946, Gardner and Hale’ pro- 
duced hypotension by arterio- 
tomy—the removal of enough 
blood from the body to produce 
a significant lowering of the 
blood pressure to 80 mm Hg or 
lower systolic pressure. This 
technic produces true hemor- 
rhagic shock. It carries with it 
the same inherent dangers and 
therefore has been discarded. 


2. Decreasing peripheral resis- 
tance (producing widespread 
vasodilatation). Many technics 
and drugs used in anesthesia 
produce a decrease in peripheral 
resistance. Most depressant 
drugs, including opiates and 


19 


general anesthetics, possess this 
property. Indeed deep general 
anesthesia alone (especially with 
ether) will produce a fall in 
blood pressure by widespread 
vascular dilatation. Most com- 
monly, however, deliberate hy- 
potension is produced by the 
chemical interruption of the 
sympathetic nerve fibers which 
innervate the peripheral blood 
vessels. Interruption of these 
fibers abolishes the normal vaso- 
constrictor impulses mediated 
by the sympathetic system. As 
a result, blood pressure falls. 
In 1948, Gillies and Griffiths? 
working in Scotland chemically 
interrupted the sympathetic out- 
flow to the peripheral vessels by 
the administration of a total 
spinal anesthetic. With the wide- 


spread vasodilatation which re- 


sulted, enhanced by the deliber- 
ate omission of any vasopressor 


drug prior to the administration 


of the spinal anesthetic, blood 
pressure usually fell significant- 
ly. These investigators would 
then administer a general anes- 
thetic together with the total 
high level spinal. The purpose 
of the general anesthetic was to 
reduce the cellular demands for 
oxygen since it was known that, 
in the face of a markedly re- 
duced blood pressure, the avail- 
able oxygen supplies for the 
tissues is likewise reduced. When 
using this technic, the patient, 
therefore, must be excellently 
oxygenated at all times and 
equally important, all blood lost 
must be replaced immediately. 
Gillies and Griffiths appreciated 
that anoxia was the important 
potential danger of the technic 
and by their admission, deliber- 
ate hypotension was a physio- 
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logic trespass. The combination 
of total sympathetic paralysis 
produced by a high level spinal 
anesthesia plus general anesthe- 
sia plus the positioning of the 
patient with the operative field 
uppermost produced a signifi- 
cant fall in blood pressure and 
ensured a relatively bloodless 
operative field. 


In 1948, with the introduction of 
the methonium compounds by Paton 
and Zaimis,® in England, a new meth- 


od of blocking the sympathetic ner- — 


vous system became available. _Vari- 


ous methonium compounds such as | 


tetramethonium (C-4), pentamethon- 
ium (C-5), and hexamethonium 
(C-6) possessed potent autonomic 
ganglionic blocking properties which 
could be easily produced by the 
intramuscular or intravenous admin- 
istration of these drugs. It was not 
long before deliberate hypotension 
was produced by using these drugs 
rather than spinal anesthesia. Even 
though like effects of the methonium 
compounds when given intravenously 
lasted 3 or 4 hours or longer, they 
provided greater controllability in 
producing hypotension than did total 
spinal anesthesia. The practice of 
deliberate hypotension using the 
methonium compounds spread 
throughout the British Isles. The 
technic most commonly used was to 
administer a general anesthetic to the 
patient in the routine manner. Cyclo- 
propane was avoided because of its 
tendency to elevate blood pressure. 
At the appropriate time, doses of 
hexamethonium were injected intra- 
venously to reduce the blood pressure 
to the desired level. The patients 
were positioned when possible with 
the operative field uppermost. This 
promoted the pooling of blood in the 
dependent portions of the body and 
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further contributed to a bloodless 
operative field. The average level of 
systolic blood pressure for mainte- 
nance was at 70 mm Hg. At the com- 
pletion of surgery, the blood pressure 
was slowly returned to its previous 
level by the use of vasopressor drugs 
and intravenous fluids. The patients 
were placed in the horizontal position 
and closely observed for many: hours. 
In 1951, a new autonomic ganglionic 
blocking drug known as Arfonad was 
introduced. This drug, a thiophanium 
compound, produced ganglionic block 


of very short duration. Thus, when 


used as a hypotensive agent, greater 
controllability of blood pressure level 
could be expected. Arfonad for the 
most part has replaced hexametho- 
nium in clinical practice. It is admin- 
istered intravenously as a continuous 
slow drip. 


While the practice of deliberate 
hypotension began in the British 
Isles, it was not long before it was 
used in this country. For some reason, 
it has never enjoyed the popularity 
it possessed in Great Britain. Its use 
in this country today is limited to 
the following situations: 


1. Extensive radical resections for 
carcinoma. 


2. Uncontrolled hemorrhage. 


3. Operations which could not be 
initiated unless bleeding was 
first greatly reduced. (Meningio- 
mas, intracranial hemangioma) 


The ultimate detrimental effect of 
a reduced mean arterial blood pres- 
sure depends upon the insufficiency 
of blood flow to certain critical organs 
such as the heart, brain, liver and 
kidneys. The blood flow to an organ 
depends upon the mean arterial blood 
pressure and the vascular resistance 
to the flow of blood within the organ. 
During hypotensive periods, there is 
a concomitant decrease in vascular 
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resistance which roughly parallels the 
decrease in mean blood pressure. The 
ability of the body to make a satis- 
factory compensation in terms of 
maintained organ blood flow depends 
upon the following factors: 


1. The Duration of the Hypo-. 


tension: Short periods of hy- 
potension are tolerated better 
than prolonged periods. Is there 
a deterioration of effective com- 
pensation with maintained hy- 
potension? Brunschwig* has 
suggested 114 hours as the maxi- 
mum duration of the hypoten- 
sive period. It remains for the 
clinician who employs induced 
hypotension to determine the 
safe duration of its use. Thus 
far a safe period of hypotension 
cannot be defined. 


2. The Degree of the Hypoten- 
sion: It has not been establish- 
ed that vasodilatation can paral- 
lel extreme reductions in arterial 
blood pressure maintenance of 
organ blood. flow. When the 
decrease in mean arterial blood 
pressure goes below the critical 
pressure necessary for the blood 
flow to a specific organ, circula- 


tory insufficiency will result no — 


matter how complete the vascu- 
lar dilatation within that organ. 
Hampton and Little,® in a sur- 
vey of the complications of con- 
trolled hypotension, demonstra- 
ted a significant increase in the 
incidence of complications when 
systolic blood pressure was 
maintained below a level of 80 
mm Hg. 


3. The condition of the Blood 
Vessels: (especially those of 
the heart, brain, liver and kid- 
neys). If these vessels are 
sclerotic and inelastic, constric- 
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tion in response to hypotension 
cannot occur. This is the un- 
known quantity with individual 
variation which makes the ulti- 
mate effects of induced hypo- 
tension unpredictable. There- 
fore, before hypotension is used, 
some attempt must be made to 
evaluate the degree of circula- 
tory elasticity present. 


. The Metabolic Needs of the 


Tissues During Hypotension, 
Especially Those of the 
Heart and Brain: Lower cel- 
lular oxygen demand will permit 
greater reductions in blood flow 
without ill effect. Metabolism is 
lowered by preanesthesia medi- 
cation, general anesthesia and 
lowered body temperatures (re- 
frigeration). Spinal anesthesia, 
by its reduction in peripheral 
resistance and cardiac output, 
reduces the work of the heart 
and hence the demand for coro- 
nary blood flow and oxygen. It 
is possible that the heart is not 
damaged during moderate hypo- 
tension if the coronary vessels 
are capable of dilatation. 


. The Production and Libera- 


tion of Specific Depressant 
Substances Arising from Is- 
chemic Tissues: Shorr® has 
demonstrated the production of 
such a substance in the liver of 
shocked animals. Does such a 
substance play any part in the 
prolonged postoperative hypo- 
tension frequently seen follow- 
ing the clinical use of induced 
hypotension? Perhaps other tox- 
ic products which adversely af- 
fect body physiology also are 
liberated. 


The effect of the reduction in mean 
arterial blood pressure by hexametho- 


nium on the circulation of the heart, 
brain, liver and kidneys has been ex- 
perimentally studied. ‘These results 
are brietly presented. 


1. Effect of hexamethonium on 
cerebral circulation. Recent 
investigation has demonstrated 
that with a reduction in mean 
arterial blood pressure of 47% 
there was not a significant re- 
duction in cerebral blood flow. 
Cerebral metabolism was not 
changed. A 46% decrease in 
cerebral vascular resistance 
maintained the cerebral circula- 
tion. lt is not to be imphed that 
similarly effective compensation 
always accompanies greater 
blood pressure reductions. 


2. Effect of hexamethonium on 
the cardiovascular system. In 
patients without congestive 
neart failure and whose cardiac 
outputs were in the normal 
range, the hypotensive response 
to hexamethonium was accom- 
panied by a decreased cardiac 
output and little or no change in 
total peripheral resistance. Fall 
in blood pressure with hexa- 
methonium was due to a de- 
crease in cardiac output on the 
basis of a decreased venous re- 
turn. This is verified by a uni- 
form reduction in pressure of 
the right side of the heart. Fall 
in blood pressure with hexa- 
methonium is not entirely due 
to a reduction in_ peripheral 
resistance. 


3. Effect of hexamethonium on 
hepatic-portal blood flow. De- 
spite a moderate reduction of 
hepatic vascular resistance, es- 
timated hepatic portal blood 
flow usually falls after hexa- 
methonium. 
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3. Effect of hypotension on re- 
nal blood flow. Renal plasma 
flow decreases paralleling the 
initial fall in arterial pressure » 
and then rises to approximate 
control levels despite a contin- 
ued hypotension. The kidneys 
appear to be more resistant to 
the effects of hypotension than 
are other critical organs. 


Many complications have been re- 
ported incident to the use of control- 
led hypotension and probably reflect 
a deficiency in organ blood flow dur- 
ing the hypotensive period. The inci- 
dence of these complications is very 
difficult to establish on a cause and 
effect basis. Too many complex fac- 
tors could influence their develop- 
ment. It is important to point out 
that the incidence of complications 
is significantly greater when the level 
of the systolic blood pressure is 
maintained below 80 mm Hg. From 
the results of a survey of 21,000 
cases where induced hypotension was 
used, 46 deaths attributed to the 
method were reported or an incidence 
of 1 in 459 cases. The incidence of 
complications was vastly higher (549) 
or | in 38 cases. 


CONCLUSIONS 


No one can question the value of 
induced hypotension during surgery. 
Uncontrolled hemorrhage may jeop- 
ardize the life of the patient, it pro- . 
longs operating time and prevents the 
completion of a proposed operation. 
It has had many clinical trials with 
excellent results. The reports are 
encouraging. However, it is difficult 
to alter our concept of thinking in 
terms of normal blood pressures. Too 
long has the importance of adequate 
pressure head been stressed to aban- 
don it suddenly. It must be recog- 
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nized that hypotension is potentially 
dangerous and the indication for its 
use must outweigh its serious impli- 
cations. The decision to use controlled 
hypotension should be made by the 
surgeon, not the anesthesiologist. It 
should be employed as a surgical ad- 
junct with full knowledge that it 
violates the cardinal surgical teaching 
of hemostasis.. The ultimate accept- 
ance of this technic must await the 
test of time with accumulation of 
evidence demonstrating a lower in- 
cidence of mortality and morbidity 
when it is employed. Would it not be 
preferable to employ less drastic 
_ reduction in blood pressure producing 
a modified hypotensive technic which 
could permit relatively bloodless sur- 
gery with a greater margin of safety 
than to rely upon acute reductions of 
blood pressure which are potentially 
dangerous? 


SUMMARY 


Induced hypotension may be used 
prophylactically (to reduce blood 
loss) where excessive amounts of 
blood loss are anticipated during sur- 
gery or it may be used as a therapeu- 
tic tool to arrest otherwise uncontrol- 
lable hemorrhage which has occurred. 


Since the majority of the compli- 
cations encountered are referable to 
derangements of function of the 
brain, heart, and kidney, it might 
appear unwise™o use controlled hypo- 
tension in aged, sclerotic patients who 
give a history of coronary, cerebral 
or renal insufficiency. 

While the concept of the control of 
operative bleeding by induced hypo- 
tension is old, its possible acceptance 
as a routine procedure is guarded. 
The question that must still be an- 
swered is “How safe is induced 
hypotension’’? 


REFERENCES 


1. Gardner, W. J., and Hale, D. E.: Arterial 
Bloodletting During Operation as Aid in Hemo- 
stasis, Am. Surg. 79:635 (May) 1950. 

2. Griffiths, H. W. C., and Gillies, J.: 
Thoraco-lumbar § lanchnicectomy and Sym- 
pathectomy; Anesthetic Procedure, Anaesthesia 
3:134 (Oct.) 1948. 

3. Paton, W. D. M. and Zaimis, E. J.: 
The Pharmacologic Actions of Polymethylene 
Bistrimethyl Ammonium Salts. Brit. j. Pharma- 
cology, 4:381 1949. 

4. Boyan, C. P., and Pyunsthae, A : Hy- 
potensive Anesthesia in Radical Pelvic and 
a Surgery, Surgery 31:829 (June) 


5. Hampton, L. J., and Little, D. M.: 
Complications Associated with Use of “Con- 
trolled Hypotension” in Anesthesia, Arch. Surg. 
67 :549 ety, 1953. 

6. Shorr, E., Zweifack, B. W., and Fureh- 
gott, R. F.: Hepato Renal Factors in Circula- 
tory Homeostasis. Ann. New York Acad. Sci., 
49 :571, 1948. 


23 


24 


J. Am. A. Nurse Anesthetists 


Recent Trends in Anesthesia 


Robert R. Jones, M.D.* 
Rochester, Minnesota 


The comparatively recent introduc- 
tion of so many agents and technics 
in anesthesia would seem to warrant 
some attempt at appraisal of their 
relative merits. 


BALANCED ANESTHESIA 


The present trend of the intrave- 
nous administration of hypnotic and 
relaxant agents in combination with 
inhalation anesthesia has caused 
many to say that the “art of inhala- 
tion anesthesia” has been lost. It 
might even be inferred that anesthe- 
siologists are becoming less skillful 
because the use of the newer agents 
and methods does not require a high 
degree of skill. Actually, the reverse 
is true: the proper administration of 
several agents in combination so as 
to obtain the best results from each 
agent requires considerable skill. Such 
a combination, correctly employed, 
also provides excellent surgical relax- 
ation and is much less traumatic to 
the patient than other agents used 
singly would be. The use of several 
anesthetic agents to obtain the desired 
effect of each agent and yet avoid 
the undesirable effects of high con- 
centrations of a single agent is gen- 
erally termed “balanced anesthesia.” 
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The advantages of balanced anesthe- 
sia have become so evident that it 
has become a well-established technic. 


ETHER ANESTHESIA 


It is not my intention by any means 
to imply that older anesthetic agents 
and methods have no merit. Only 
recently, for instance, Artusio! direct- 
ed attention to the excellent analgesic 
properties of ether. He used it success- 
fully in very low concentrations for 
cardiac surgery. Paulson’ also has 
commented on the analgesic effect of 
ether when it is administered in com- 
bination with pentothal sodium. The 
important distinction is that the old- 
est anesthetic agents are still of value, 
and that slight modifications in their 
administration have greatly enhanced 
their value. 


REGIONAL ANESTHESIA 


The marked improvement and 
safety of general anesthesia has les- 
sened the emphasis on, and the use of, 
regional anesthesia. Such a trend is 
regrettable, because regional anes- 
thesia still offers many advantages 
to the patient. It is hoped that the 
introduction of improved local anes- 
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thetic agents such as xylocaine hy- 
drochloride (lidocaine) and hexyl- 
caine hydrochloride (cyclaine)* will 
stimulate increased use of regional 
anesthesia. 


SPINAL ANESTHESIA 


Spinal anesthesia has undergone 
alternating periods of favor and dis- 
favor. It was widely used during 
World Wars I and II. Currently it 
seems to be regarded with consider- 
able disfavor. Yet, since the advan- 
tages of spinal anesthesia are many, 
an attempt is being made to exploit 
its benefits by substituting peridural 
anesthesia for it. Peridural anesthe- 
sia offers many of the advantages of 
spinal anesthesia and fewer of the 
disadvantages. Perhaps, until some of 
the present unfavorable feeling to- 
ward spinal anesthesia is modified, 
the method should be restricted to 
those cases in which it is essential. It 
should not be employed as a routine 
procedure or because it is more con- 
venient than other technics. 


INTRAVENOUS ANESTHESIA AND 
RELAXANT AGENTS 


During the past 20 years intra- 
venous anesthesia has gained in- 
creasingly wide favor. In fact, the 
ultra-short-acting barbiturates and 
the relaxants have markedly changed 
anesthetic practices. Very likely, since 
the short-acting barbiturates are so 
pleasant and so well tolerated by the 
patient, they will continue to be 
among the principle anesthetic agents. 
Here again, however, it should be 
noted, as Adams‘ did, that intrave- 
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nous anesthesia is complementing 
other methods rather than displacing 
them. 


The relaxant agents seemingly 
have overcome the skepticism with 
which they were first considered. A 
number of synthetic agents for relax- 
ation have been produced. Those used 
most extensively clinically have been 
dimethyl ether of d-tubocurarine, de- 
camethonium bromide, gallamine tri- 
ethiodide, benzoquinonium chloride, 
and succinylcholine. Of these agents, 
succinylcholine seems to have the 
most desirable features. It is quickly 
hydrolyzed in the body so that it is 
readily controllable. This agent does 
not cause histamine to be released, 
so that there are few if any undesir- 
able side effects. 


The disadvantage of succinylcho- 
line is that it may produce prolonged 
respiratory paralysis for which there 
is no antidote. When an antidote such 
as neostigmine, which is so effective 
against the paralysis produced by, d- 
tubocurarine, is employed for similar 
purposes after the use of succinylcho- 
line, prolonged periods of paralysis 
have been reported®. In fact, particu- 
lar patients seem to be especially 
susceptible to the paralytic action of 
succinylcholine. Apparently, the en- 
zymatic hydrolysis of succinylcholine 
is impaired in such patients. This 
type of impairment should always be 
suspected when a patient is very ill 
and debilitated. 


Nonetheless, prolonged respiratory 
paralysis can be avoided if succinyl- 
choline is administered according to 
known tolerance of the _ patient. 
Foldes and co-workers® suggested 
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that succinylcholine be administered 
in such a manner that the plasma 
cholinesterase of every patient is 
“titrated,” so to speak. That is. 


should it be noted that a small amount | 


of succinylcholine produces marked 
depression of respiration, it can be 
assumed that there is a_ reduced 
amount of plasma cholinesterase, and 
the technic of administration can be 
modified thereby. Particular caution 
must be exercised in the care of such 
patients. Since succinylcholine nor- 
mally is so rapidly hydrolyzed in the 
body, it is preferable to give it by 
continuous drip. If the tolerance of 
the patient is carefully observed and 
the rate of the drip is adjusted ac- 
cordingly, there is rarely an accumu- 
lative effect. After considerable clini- 
cal experience with succinylcholine, I 
am most favorably impressed with it. 
It is satisfactory for use in combina- 
tion with inhalation and intravenous 
anesthetic agents. 

I have always been reluctant to use 
relaxant agents in combination with 
ether anesthesia. The dosage of the 
relaxant is difficult to predict, and 
the paralytic effect which it exerts 
may be markedly potentiated by 
ether. This does not appear to be a 
problem when succinylcholine and 
ether are used in combination. 


HyPOTENSION ANESTHESIA 


A special technic of controlling the 
blood pressure of patients at low 
levels during operations has become 
an accepted procedure in anesthesia. 


It is usually referred to as “hypo- | 


tension anesthesia.”’ Various methods 
have been used, such as arteriotomy, 
spinal sympathetic block, extradural 
sympathetic block, deep anesthesia, 
positioning of the patient, and the 
administration of methonium com- 
pounds and arfonad 
camphorsulfonate. 
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Recently, the method most fre- 
quently employed has been the use 
of the ganglioplegic drugs. Such 
drugs are the bistrimethyl ammonium 
compounds, particularly hexametho- 
nium, and a thiophanium derivative, 
arfonad. The hypotensive effect of 
arfonad is transitory, and is thus 
much more controllable than the hy- 
potensive effect produced by other 
agents and methods. The interval of 
activity of arfonad after intravenous 
injection is so short that is must be 
given by continuous drip. 

Controlled hypotension has been 
used in almost every type of surgical 
operation. However, it should be 
noted that in the use of this method 
there is an added risk to the patient 
because of such consequences as 
reduced cerebral circulation, untoward 
effects on other organs, and particu- 
larly the kidneys, postoperative hem- 
orrhage and prolonged hypotension 
postoperatively. 

For some patients hypotension 
anesthesia is contraindicated. It 
should not be used for those who have 
myocardial disease, arteriosclerosis 
low blood volume, severe anemia, 
congestive heart failure, hypotensive 
states, such as occur in Addison’s 
disease, and severe pulmonary disease. 

The indication for hypotension 
anesthesia has been well stated by 
Magill:‘ ‘“...the method should be 
reserved for those cases in which a 
successful result depends upon its 
application.” 


HYPOTHERMIA 


One of the most radical departures 
from the normal physiologic status © 
during anesthesia is reduction of the 
body temperature of the patient. 
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Reduction of the body temperature 
during anesthesia usually is desig- 
nated “hypothermia.” Although this 
technic is radical, it apparently has 
made certain operative procedures 
possible that formerly were consider- 
ed impossible. Excellent surgical re- 
sults in such cases were reported by 
Swan and associates.® 

Yet, before reduction of the body 
temperature to low levels can be ac- 
cepted for routine use in anesthesia, 
much research must still be done. 
For instance, there remains the ob- 
jection of a tendency toward cardiac 
irregularities when this method is 
employed, ventricular fibrillation 
being the most disturbing form of 
these. Moreover, rather elaborate 
equipment is essential for the best 
possible control during hypothermia. 
There must be a suitable device for 
lowering the body temperature. A 
mechanism to provide continuous 
electrocardiographic and temperature 
readings must be available. Accessory 
equipment, such as a cardiac defibril- 
lator and pacemaker, must be at hand. 

The patient must be anesthetized 
prior to and during hypothermia. As 
is true in any surgical procedure, the 
condition of the patient must be 
observed and supported at all times. 
It is obvious that one anesthetist 
cannot possibly minister to all the 
needs of a patient for whom hypo- 
thermia is being produced and 
maintained. 


ANESTHESIA ¥OR 
SPECIALIZED FIELDS 


A trend that has resulted in many 
contributions to anesthesia is that 
toward anesthetic technics for special- 
ized surgery. In such cases anesthe- 
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siologists actually are _ practicing 
specialized anesthesia, such as pediat- 
ric and cardiac anesthesia. In recent 
years cardiac surgery has advanced 
so rapidly that the need became im- 
perative for some anesthetists to 
devote all their efforts to the anes- 
thetic problems involved. These men 
are contributing much to the success 
of the surgical treatment of the car- 
diac patient. Again, the diagnostic 
acumen of the pediatrician and the 
ever-increasing surgical treatment of 
infants and children have combined 
to bring about a greater volume of 
pediatric anesthesia, and in fact. 
much effort is being made to improve 
pediatric anesthesia. Leigh and Bel- 
ton’ have contributed considerably to 
the improvement of technics and 
equipment for pediatric anesthesia. 

Special attention has been given to 
the psychic trauma caused by anes- 
thesia and surgery among infants and 
children. This psychic trauma _ has 
been known to psychiatrists for many 
years'®, but only recently have cor- 
rective practices been developed and 
applied. Infants and children now 
receive preoperative medication for 
sedation, just as adults do. Basal 
anesthesia produced rectally has les- 
sened psychic trauma in_ pediatric 
anesthesia. An extensive clinical trial 
of pentothal sodium administered 
rectally has been successful, but it has 
a disadvantage in that the recovery 
period is prolonged. Although it has 
been shown'! that anoxia does not 
occur during the recovery period after 
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the use of this technic, a longer 
period of postoperative observation 
is necessary. 


CHEMICAL FACTORS IN 
THERAPEUTIC AGENTS 


More and more new therapeutic 
agents are being introduced into 
medicine, and some are complex 
chemical compounds which exert an 
effect on the anesthetized patient. 
Some of these compounds, such as 
chlorpromazine, affect the patient 
favorably, whereas others, such as 
cortisone, produce unfavorable ef- 
fects. Chlorpromazine centrally de- 
presses the sympathetic nervous 
and apparently reduces 
surgical shock and _ postoperative 
complications. A period of cortisone 
therapy carried out prior to operation 
may produce adrenal insufficiency 
and result in serious disturbances 
during anesthesia’*. 


NEED FOR INDIVIDUALIZATION 


Just as important as the under- 
standing and the application of pres- 
ent technics in anesthesia is careful 
evaluation of the status of each pa- 
tient. One should call upon one’s 
knowledge of every specialty when 
the condition of a patient is being 
evaluated for anesthesia. As an illus- 
tration of this point, I have in mind 
a recent patient. 


A CASE IN POINT 


This patient previously had under- 
gone surgical removal of a malig- 
nant carcinoid of the small intes- 
tine. She had. remained well for 
several years after the operation, 
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until she noted certain symptons and 
signs. A small mass developed in 
the lower part of the abdomen. 
When pressure was exerted on this 
mass, she became flushed and so 
weak that it was necessary for her 
to assume a prone position. Exami- 
nation demonstrated a fall in blood 
pressure on such occasions. On the 
basis of the history and examination 
the internists diagnosed the condi- 
tion as the “carcinoid syndrome” 
orginally described by Thorson and 
associates’*, Such tumors liberate a 
substance, 5-hydroxy-tryptamine, 
usually referred to as “serotonin.” 

It was apparent that if gentle 
manipulation could produce the 
rather severe symptoms described 
above, then the more ttra1- 
matic actions of surgery and anes- 
thesia might well prove disastrous 
Hence, in the choice of an anes- 
thetic agent it seemed important to 
avoid histamine-releasing agents 
which might potentiate the effect of 
serotonin. Deep anesthesia and 
methods likely to result in hypoten- 
sion also seemed contraindicated. 
Nitrous oxide and oxygen with ether 
were administered by means of a 
semiclosed system, through an en- 
dotracheal tube, 

Although the carcinoid was quick- 
ly removed, with minimal loss of 
blood, sudden and severe hypoten- 
sion developed. It occurred soon 
after the surgical maneuver required 
for excision of the lesion. The 
patient received 30 mg. of nhenyle- 
phrine hydrochloride by continuous 
drip infusion before the blood pres- 
sure became stabilized, 7 hours later. 
Since seroton‘n has a histamine-like 
reaction, 50 mg. of diphenhydramine 
hyrochloride was administered, pro- 
ducing transitory improvement. Al]- 
though the loss of blood was esti- 
mated at 150 cc., and the preopera- 
tive value for hemoglobin had been 
12.5 gm. per 100 cc. of blood, 500 
cc. of whole blood was given... This 
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was done in view of the poor re- pate untoward results and to cope 
sponse to other measures, which with them to the best of our ability. 
suggested that the blood volume 
might be reduced. Very little im- 


provement was noted after the trans- SUMMARY AND CONCLUSION 
fusion, The patient was fully awake 

, soon after the operation, but became . os 
very drowsy and A brief of the 
during the episodes of hypotension. newer anesthetic and relaxant agents 


The patient was carefully observed has been given, with some attention 
for 7 hours after the operation, to technics either in use or in the 


which was the period required for d 
the blood pressure to Become  COUFSC of development. Although re 


stabilized. cent advances in anesthesia have in- 

It is obvious that we did not have creased the agents and _ technics 
specific therapy for the hypotension available, they have not simplified 
that developed after the release of present-day anesthesia. Experience, 


serotonin in this case. However, by , : 
careful evaluation of the information skill, and knowledge remain of para- 


available, it was possible to antici- | mount importance. 
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Management of Pulmonary 
Ventilation under Anesthesia 


Mary A. Costello, R.N.* 
Cincinnati, Ohio 


Today there is an evidenced in- 


creasing interest in the incidence of 
cardiac arrests due to an interruption 
of the normal physiology of respira- 
tion on the operating table, and in 
the immediate postoperative period. 

How can the anesthetist provide a 
fast induction of anesthesia, adequate 
relaxation for the surgeon and still 
maintain good pulmonary ventilation ? 
All too often it is impossible for an 
anesthetist to administer what might 
be termed a ‘“‘good anesthetic” from 
a surgical point of view, without 
either knowingly or unknowingly 
compromising the respiratory physi- 
ology of the patient. The ability of 
many anesthetists is often judged by 
the rapidity with which he is able to 
induce anesthesia, have the patient 
intubated and ready for the surgeon 
to make the incision. There is only 
one way to accomplish this speed 
and that is by the use of excessive 
amounts of anesthetic drugs which 
produce sudden depression of the vital 
centers in the medulla to a point that 
normal physiological reflexes are abol- 
ished. The most vital function that 
may be lost, or severely depressed, is 
that of respiration. Gone are the days 
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when the anesthetist could be guided 
by observation of the patient’s prog- 
ress through the stages of anesthesia. 
In those days cessation of respiration 
was the danger signal of Stage IV. 
Now we think nothing of inducing 
this state of affairs in the first five 
minutes of an anesthetic. Every drug 
that we use to induce anesthesia is a 
respiratory depressant in some degree 
—many to a severe degree. 

Just what is the harm in depressing 
the respiration? The greatest bugaboo 
that the anesthetist has to face is the 
retention of carbon dioxide with as- 
sociated hypoxia. Since carbon diox- 
ide retention is always the result of 
respiratory depression it is the anes- 
thetist’s responsibility to make cer- 
tain that hypoxia is not present. This 
combination of oxygen lack and car- 


bon dioxide retention is the cause of 


more cardiac arrests than any other 
factor associated with anesthesia. . 


PREVENTION OF OXYGEN LACK 

What means can be used to assure 
adequate oxygenation, or ventilation? 
First, the patient can be maintained 
in a light plane of anesthesia so that 
there is no impairment of intercostal 
function; if this is not feasible, as- 
sisted or reinforced respirations may 
be employed to supplement the pa- 
tient’s voluntary but depressed re- 
spiratory efforts. 
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In the event that this latter method 
should still be inadequate to main- 
tain the vital signs within normal 
limits, or, should the surgical proce- 
dure contraindicate excessive move- 
ment of the diaphragm and medias- 
tinum, respirations must then be 
controlled. This involves the abolition 
of the Hering-Breuer reflex and can 
be carried out by either manual com- 
pression of the breathing bag or by 
the use of a mechanical ventilator. 
There are two schools of thought re- 
garding controlled respirations: 1. 
That which contends that it is im- 
possible, even fora skilled anesthetist, 
to adequately ventilate a patient’s 
lungs by manual compression of the 
breathing bag, relying solely on the 
elastic recoil of the lungs for the 
elimination of carbon dioxide. Pro- 
ponents of this contention maintain 
that sufficient ventilation can only be 
provided by use of a mechanical de- 
vice which delivers gases to the pa- 
tient under positive pressure and 
removes carbon dioxide by negative 
pressure. 2. That which holds to the 
belief that mechanical means are not 
necessary and that an experienced 
anesthetist. can effectively perform 
the same function by manual means. 
At the Cincinnati General Hospital, 
we have used both methods and have 
clinical evidence to substantiate the 
value of each technic. 


Factors AFFECTING RESPIRATION 


Let us briefly review the basic 
physiology with which we are con- 
cerned. Respiration, which supplies 
oxygen to the tissues by way of the 
lungs, and removes an end-product 
of metabolism, carbon dioxide, 


through the same route, is controlled. 


by a center in the medulla. The center 
controls respiration through nerves to 
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the muscles of respiration, e.g., the 
phrenic nerve to the diaphragm, and 
those to the intercostal muscles. Many 
factors influence the center but those 
with which we are most concerned are 
the following: (1) oxygen tension of 
arterial blood, (2) carbon dioxide 
tension of arterial blood, (3) blood 
pressure changes, and (4) pH or 
hydrogen ion concentration of the 
blood. Anything, such as anesthetic 
drugs, which depresses the activity of 
the respiratory center will cause alter- 
ations in the normal arterial oxygen 
and carbon dioxide concentrations. 
This, in turn, produces changes in 
blood pressure and pH of the blood. 
If the oxygen supply to the lungs 
falls below normal requirements from 
any cause, and this is allowed to 
persist over a period of time, a condi- 
tion of hypoxia will result. Likewise, 
if normal tidal volume is decreased 
from any cause over a period of time, 
carbon dioxide will be retained and 
respiratory acidosis will ensue from a 
lowering of the pH of the blood. In 
the conscious patient a rise in blood 
carbon dioxide tension will stimulate 
the respiratory center and produce 
hyperventilation. By this mechanism 
the excess carbon dioxide can be elim- 
inated. In the anesthetized patient 
respiration is no longer under the 
control of normal mechanisms so that 
respiratory acidosis is an ever present 
danger. In lighter planes of anesthe- 
sia, hyperpnea and elevation of blood 
pressure, without tachycardia, will 
reflect hypercapnia. However, without 
repeated blood samples it is difficult 
to assess the degree of acidosis. In the 
deeper planes of anesthesia the usual 
responses to increased blood carbon 
dioxide tension are absent. The stim- 
ulation to respiration may be lacking 
despite a high carbon dioxide tension, 
and an elevation of blood pressure 
may not be present. Patients who 
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have remained in an acidotic state 
during anesthesia will frequently have 
postoperative hypotension, — rapid, 
thready pulse, facial pallor, but a 
warm, dry skin unlike the cold, clam- 
my skin characteristic of surgical 
shock. They may also recover slowly 
from anesthesia since carbon dioxide 
in excess acts as a narcotizing agent. 
This condition cannot be explained 
on the basis of blood loss or on other 
operative factors. 


TESTS FOR RESPIRATORY ACIDOSIS 


The only accurate means of deter- 
mining whether or not an anesthetized 
patient is in respiratory acidosis is by 
repeatedly drawing arterial blood 
samples during the course of an oper- 
ative procedure and by getting a 
laboratory analysis for carbon dioxide 
tension. This, of course, is impractical 
and cannot be done as a routine. In 
our Clinic, however, studies have been 
done both in the animal laboratory 
and in the operating room to try to 
ascertain just how much respiratory 
acidosis is present during anesthesia. 
In the laboratory, both dogs and 
monkeys were used as subjects, and in 
the operating room, patients were 
used. Blood samples were drawn for 
CO. analysis at frequent intervals 
during operative procedures. Ether- 
oxygen or cyclopropane-oxygen were 
the anesthetic agents administered. 
Closed absorption and_ semi-closed 
technics were employed, using both 
reinforced and controlled respiration. 
In the group in which controlled res- 
piration was the technic of choice, the 
majority of cases was controlled using 
the Jefferson Ventilator. This ventila- 
tor has a positive-negative pressure 
mechanism. The findings of this ex- 
periment, to date, have revealed a 
frightening result. 
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RESULTS OF STUDY 


Of seven patients undergoing intra- 
thoracic procedures, six were in mod- 
erate to severe acidosis throughout 
the operation; the seventh was in 
slight alkalosis. None of these patients 
had elevation of blood pressure or 
pulse rate to indicate accumulation 
of COz and none showed cyanosis. 

These findings indicate that re- 
spiratory acidosis, in more or less 
degree, is more frequently the rule 
than the exception. The question of 
how much harm this does to the pa- 
tient is a debatable one. I am sure 
we will all agree that it is not a 
desirable situation and should be 
overcome if possible. However, the 
real danger lies when this acidosis 
becomes associated with hypoxia--— 
when we have allowed the patient’s 
arterial oxygenation to fall short of 
normal demands. It is then that car- 
bon dioxide excess becomes toxic to 
the cardiac mechanism and sets the 
stage for ventricular fibrillation or 
cardiac standstill. This catastrophe is 
fortunately relatively infrequent. 


CAUSES OF PooR VENTILATION 


But it is a documented fact that 
most of the fatalities occur either 
during induction of anesthesia or at 
the close of an operative procedure. 
During induction the anesthetist is 
hurriedly trying to get the patient 
into a state of flaccid relaxation to 
meet the demands of the surgeon. 
Too often time is not allowed for a 
safe induction with security in the 
knowledge enough oxygen is being 
provided and that the patient is 
breathing it in a natural way. There 
is nothing more satisfying to an anes- 
thetist than to have a patient with 
good, full respirations from start to 
finish of anesthesia. One of the most 
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frequent criticisms aimed by the sur- 
geon at the anesthetist of today is 
that they use “shot-gun anesthesia” 
and too frequently inject drugs into 
intravenous tubing. What the surgeon 
often does not realize is that a safe 
induction is impossible without time. 
Again anesthetists are many times 
required to carry patients to profound 
depths of anesthesia in order to pro- 
duce sufficient relaxation, and in the 
lower depths of anesthesia normal 
physiology is not possible. Much at- 
tention is focused on the legal re- 
sponsibility of the anesthetist and 
surgeon, but very little is written or 
said about their moral responsibility. 
There should be an understanding and 
a compromise between the surgeon 
and the anesthetist so that the pa- 
tient can be protected from the haz- 
ards of “shot-gun anesthesia”. Anes- 
thetists have actually made the state- 
ment to me that they have no qualms 
about administering any drugs to a 
patient as long as the surgeon “O.K’s” 
it and takes the responsibility. If a 
surgeon requests, for example, that 
you give a patient an intravenous 
anesthetic, usually because it is 
quicker, and the anesthetist knows 
that it may be contraindicated for the 
patient, I feel that the anesthetist is 
morally wrong if he goes ahead just 
to please the surgeon. 


Please do not get the idea that I 
am advocating that every patient be 
anesthetized with gas-oxygen-ether or 
that syringes of Pentothal, Surital and 
Curare, be put away because that is 
certainly not my intention. But I am 
advocating that when a patient needs 
an induction with gas-oxygen-ether he 
should have it no matter how long it 
takes. Also, that when we use the 
faster, more depressing agents we 
should be able to counteract the as- 
sociated respiratory depression by 


our skill in maintaining adequate 
ventilation, thereby minimizing acido- 
sis and preventing hypoxia or anoxia. 


I should like to quote, in part, 
from a paper by M.D. Nosworthy,’ 
aptly entitled “A Return to Simplic- 
ity”: “whereas a patient may be able 
to limit what he takes into his lungs, 
he has no control whatever over what 
may be light-heartedly injected di- 
rectly into his blood stream. . . .There 
are various pitfalls—often of his own 
making—lying in wait for the in- 
experienced or unthinking anesthetist 
—Pulmonary inflation of a paralyzed 
patient is such a common practice 
during maintenance today that ap- 
noea now holds few terrors, and con- 
sequently is produced at once by 
thiopentone without seemingly a 
thought to the cardiovascular slump 
which is the common sequel to inject- 
ing too much of this drug too quickly. 
Although this circulatory depression 
is fortunately only transitory, as a 
rule, it may progress and be long- 
lasting..... In years gone by... .most 
anesthetists were—and some still are 
—often content with a marked reduc- 
tion in respiratory exchange: in fact, 
part of the toxicity ascribed to general 
anesthetic agents may well be due 
to the respiratory acidosis thus oc- 
casioned and the apnoeic technic was 
developed as an honest attempt to 
insure an_ efficient minute-volume 
exchange..... Because of the belief 
that muscle relaxants are harmless, 
and because the apnoeic technic is 
so simple to those who understand it, 
active respiration is often abolished 
when the degree of peripheral sup- 
pression demanded by the operative 
procedure does not itself entail in- 
adequate spontaneous breathing. The 
modern craze for speed is an added 


1. Nosworthy, M.D.: urn to Simpli- 
city, Anaesthesia. 8:247- ‘984 (Out) 1953. 
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incentive to knock out the respiratory 
center with thiopentone, to paralyze 
the patient completely for the routine 
intubation, and then to hyperventilate 
with nitrous oxide-oxygen so that the 
patient can be ready forthwith for 
the Kknife...... 


PREVENTION OF ACIDOSIS 


Today there is more and more em- 
phasis being placed on the use of 
lighter planes of anesthesia, adequate 
pulmonary ventilation and prevention 
of respiratory acidosis. Toward this 
end we, in our Clinic, are getting 
away from the use of the closed sys- 
tem, with necessarily low liter flow of 
gases. We have adopted the technic 
of using high liter flows, as much as 
5 to 10 liters of oxygen in combina- 
tion with nitrous oxide or helium, on 
a semi-closed technic, to carry the 
anesthetic agent of choice to the pa- 
tient. In this way we feel that ade- 
quate oxygen is available to the pa- 
tient and carbon dioxide is_ being 
continually “washed out”. We empha- 
size the use of the bag pressure 
manometer to regulate the resistance 
to the expiratory phase of respiration, 
maintaining as little resistance as 
feasible to keep the breathing bag in 
a state of partial distention. It is our 
contention that over-distention of the 
breathing bag, with consequent resis- 
tance to exhalation, is one of the most 
frequent causes of carbon dioxide 
retention. If muscle relaxants must be 
used, depressed respirations are as- 
sisted by increasing the amount of 
bag pressure so that it can be manu- 
ally compressed. It is true that in 
using this technic it is necessary to 
use more of the anesthetic agent but 
the results are gratifying enough to 
warrant it. Respirations are, almost 
without exception, spontaneous and 
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adequate; the patient’s skin remains 
pink, warm and dry; vital signs are 
maintained within normal limits; and 
at the end of the procedure the pa- 
tient is responsive to the extent that 
he can reply to questioning. Another 
means which we employ to cut down 
on the amount of anesthetic agent 
needed and on reflex irritability is 
the frequent intravenous injection of 
small amounts (10-25 mgm.) of 
Demerol. With the judicious use of 
this drug we do not encounter depres- 
sion of respiration or fall in blood 
pressure. By the above method 
the patient’s sympathetic tone can 
be maintained throughout an opera- 
tive procedure with concomitant 
maintenance of blood pressure, pulse 
and respiration, without the excessive 
central depression inherent in deeper 
phases of anesthesia. 


SUMMARY AND CONCLUSIONS 


It is hard to make definitive con- 
clusions or propound a formula for 
the maintenance of good pulmonary 
ventilation; however, I would like to 
summarize with the following recom- 


- mendations. 1. If we are to be able 


to practice anesthesia, conscientiously 
keeping the welfare of the patient 
first in order of importance, it is 
mandatory that we have the surgeon’s 
complete confidence in our judgment. 
This can only be obtained by demon- 
stration of our knowledge and our 
ability to make correct decisions and 
exercise good judgment over a period 
of time. No anesthetist who makes 
a practice of changing jobs once a 
year can ever hope to attain this re- 
spect. 2. We must keep informed 
about new drugs and technics and 
current literature on anesthesia. We 
must be good enough in our field 
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so that we are prepared to cope with 
any anesthetic problem with which 
we may be confronted without having 
to “call for help” because we feel 
inadequate. No surgeon can be ex- 
pected to respect our abilities if we 
do not have confidence in ourselves. 
3. To return to the original subject, 
I know that the apnoeic technic is 
necessary in the management of some 
patients and that it gives very satis- 


factory results in the hands of those 
skilled in its use; however, it is my 
firm belief that the good anesthetist 
is the safe anesthetist, and that the 
“safest” signs of good anesthesia are 
the maintenance of blood pressure, 
pulse and respiration within the limits 
of normal physiology by adequate 
pulmonary ventilation with oxygen 
and elimination of the toxic effects of 
carbon dioxide retention. 
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Anectine - Succinylcholine 


Ruth Walther, R.N.x 
Oakland, Calif. 


For almost a century some general 
anesthetic agents were expected to 
produce not only insensibility, but 
muscular relaxation necessary to fa- 
cilitate all surgery procedures. 

Since the introduction of Curare in 
1942 this role has been taken over 
by the drugs which cause neuromus- 
cular blockage. A relaxed field for 
surgery can now be provided without 
poisonous saturation of all tissue 
cells of the body. 


The ideal drug for this purpose is | 


one which will give adequate relaxa- 
tion for a period of time as is de- 
sired, unaccompanied by side effects. 

Succinylcholine seems to come 
close to this requirement. This drug 
was synthesized by Hunt and Taneau 
in 1906, but it was not until 1949 
that its powerful neuromuscular 
blocking activity was first demon- 
strated by Bonet in Italy. 

The first reports of this drug as 
an adjunct to anesthesia appeared in 
1951 from Sweden, Austria, and Brit- 
ain. It was first introduced in this 
country in 1952. 


CHEMISTRY AND PHARMACOLOGY 


1. Contains 2 molecules of acety!- 
choline linked together at the alpha 
methyl group. 

2. Soluble 


in HO and saline, 


“Nurse Anesthetist, Veterans Administration 
Hospital, Oakland, California. 

Presented at the Annual Meeting of the 
Western States Section of Nurse Anesthetists 
‘n San Francisco, April 28, 1955. 


forming a stable, slightly acid solu- 
tion which shows little change even 
after standing in room temperature 
as long as 21 days; however, in al- 
kaline solution it rapidly undergoes 
hydrolysis, and as much as 20% of 
its activity may be lost in a period 
of 5 minutes. 


3. Neuromuscular block may be 
divided into 2 main types: A. Com- 
petitive, B. Depolarization. 


A. Competitive is typified by cu- 
rare, and in it the blocking 
agent competes with acetylcho- 
line for the receptor site, les- 
sening the ability of acetylcho- 
line to initiate depolarization. 


B. Depolarization is produced by 
drugs such as decamethonium 
which closely resembles acetyl- 
choline and which imitates its 
action at the motor end plate. 


Succinylcholine falls into the latter 
category. It causes a transient, pre- 
liminary, acetylcholine-like stimula- 
tion of the muscles followed by 
complete neuromuscular block due 
to persistent depolarization of the 
motor end plate. 

Succinylcholine is rapidly hydro- 
lyzed in the body by the pseudocho- 
linesterase of the plasma into succinic 
acid and choline which are both nat- 
ural metabolites. This probably ac- 
counts for its low toxicity and lack 
of cumulative action. ~ 

Anticholinesterases such as _pro- 
stigmin are not antidotes but will 
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actually prolong the action of 
succinylcholine. | 

Since succinylcholine resembles 
acetylcholine in its chemical struc- 
ture and in its depolarizing action on 
the motor end plate, its similarity is 
only true when doses many times the 
paralyzing doses are used. 

No interference with metabolism 
or liver function has as yet been 
demonstrated, and it has not been 
possible to produce chronic toxicity. 


CLINICAL APPLICATION 


Succinycholine has been used for 
relaxation in conjunction with almost 
all general anesthetic agents. At the 
present time we at the Veterans Ad- 
ministration Hospital in Oakland, 
California, have used it with sodium 
pentothal only. 

It is a short acting drug. Prolonged 
relaxation may be obtained by a con- 
tinuous intravenous infusion which is 
regulated as to the degree of relaxa- 
tion necessary. 


DosAGE For LONG PROCEDURES 


1. One tenth percent solution may 
be made by adding 500 mgms. (10 
cc. ampule containing 50 mg. per cc.) 
to 500 cc. of 5% dextrose in H2O 
or saline solution. 

2. Two tenths percent solution 
may be used by adding 2 ampules 
(1,000 mgms.) to 500 cc. of 5% 
dextrose in H»O or saline solution. 

The latter may be especially use- 
ful in those cases where it is neces- 
sary to avoid over-burdening the 
circulation with a large volume of 
fluids, such as cardiac cases. 

The degree of relaxation is regulat- 
ed to the surgeon’s needs by ad- 
justing the drip. It is recommended 
to use two separate veins for the 
anectine and pentothal, as anectine 
loses its relaxing effect when mixed 
with an alkaline solution. 
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PREMEDICATION AND TECHNIC 


One hour before surgery demerol 
50-100 mgms., depending on the con- 
dition and age of the patient, with 
scopolamine grains 1/150 or atropine 
1/200-1/100 are given. 

The patients at the Veterans Ad- 
ministration Hospital are mostly 
male adults, with female adults in 
the minority. When the patient ar- 
rives in surgery, the two veins are in- 
jected, one vein with 5% dextrose 
in H.O, and another vein with 1/6 
molar sodium lactate which will pre- 
cede the blood to be given and also 
will take care of the sodium pento- 
thal with a 2-way stopcock. When it 
is time to start the anesthetic, 10-15 
cc. of sodium pentothal 2.5% are 
given, after which time the anectine 
solution is attached to the dextrose 
intravenous tubing. The drip is 
allowed to run as rapidly as possible 
for approximately 1 minute, at which 
time the patient is usually sufficient- 
ly relaxed to facilitate intubation. 
After this procedure is completed, 
the anectine drip is reduced to a 
minimum and thereafter increased to 
the degree of relaxation necessary. 
Sodium pentothal is given as it is 
deemed necessary, and 50-50 NO 
and Os» given to make a balanced 
anesthesia. 

When the peritoneum is closed, the 
anectine is discontinued. On comple- 
tion of the surgery the patient is 
usually returned to the Recovery 
Room in a semi-conscious or con- 
scious state. 


CONTRAINDICATIONS 


The duration of the effect of 
anectine may depend on the plasma 
cholinesterase activity. Patients with 
severe liver damage, severe anemia, 
and severe malnutrition, and those 


suffering from polyphosphate _in- 
secticide poisoning may have a 
decreased plasma cholinesterase ac- 
tivity which may intensify and pro- 
long the action of anectine. In such 
cases, in addition to the usual 
measures of controlled respirations 
and administration of Os, it may be 
desirable to administer fresh blood 
for the purpose of restoring cholin- 
esterase activity. 


Neostigmine and other anticholin- 
esterases as well as tensilon do not 
antagonize the action of anectine 
but, on the contrary, prolong the 
effect. They are, therefore contrain- 
dicated. 


CASES 


The following series of cases was 
given a combination of pentothal- 
N.2O-O.-anectine with very favor- 
able results. The average time of 
surgery ranged from 2 to 8 hours. 
The average amount of pentothal 
used was 34 to 1-“% grams, varying 
with the patient and the type and 
duration of the operative procedure. 
The average amount of anectine used 
was 600 mgms. - 2,000 mgms., also 
varying with the operative procedure. 


Lymph node dissection 
(abdominal ) 

Sigmoid resection 

Craniotomy 

Lobotomy, prefrontal 

Orthopedic cases 2 

Spinal fusion 

Appendectomy 

Splenectomy 

Radical mastectomy 

Thoracotomy 

Exploration of antrum 

Ligation and excision, 
hemangioma in foot l 

Esophagoscopy 13 

Cordotomy 2 

Radical neck dissection + 


‘Gastric resection 2 
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Colon resection 
Hernioplasty 
Hemorrhoidectomy 
Colostomy 

Adult tonsillectomy 
Cholecystectomy 
Pelvic laparotomy 
Thyroidectomy 
Radical excision tracheostomy 
Pelvic exenteration 
Lobectomy, cerebral 
Skin grafts 


Maxillary gland resection 
Sympathectomy 

Full mouth extractions 
Cardioplasty 

Fractured mandible repair 

Plastic repair, cancer of lip 
Hydrocelectomy 
Abdomino-perineal resection l 
Laminectomy l 
Axillary node dissection 

Hiatal hernia repair 

Aortogram 

Pyelolithotomy 

Colectomy 

Dilatation and curettage 
(Cystoscopy 

Transurethral resection 

Bowel resection 


RESULTS 
EFFECT ON RESPIRATION 


Respiratory depth decreased as 
the respiratory muscles became para- 
lyzed. Partial paralysis of the dia- 
phragm has been encountered, at 
which time assistance of respiration 
was necessary. 


EFFECT ON CIRCULATION 


Very little change in the pulse 
rate has been encountered. A 
moderate rise in blood pressure has 
occurred which was controlled by 
assistance to respiration. In two 
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cases in the above list it was neces- 
sary to remain with the patient for 
approximately one hour after surgery 
for the respirations to become 
constant. 


MuscLeE RELAXATION 


Abdominal relaxation was con- 
sidered good to excellent. 


SUMMARY 


Succinylcholine is an_ effective, 


non-toxic, muscle relaxant with mini- 
mal side effects and does not affect 
the cardiovascular system. There is 
very brief duration of action which is 
usually profound with minimal dos- 
age with an exceptional prolongation 
of effect. 
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INTERPRETATION OF NFPA 
PAMPHLET No. 56 


Part III, titled Administration, is 
the last of the main divisions of the 
National Fire Protection Association’s 
standard No. 56 “Recommended Safe 
Practice for Hospital Operating 
Rooms’”’. This part is devoted to rules 
and regulations for personnel. The 
first section, number 7, deals with the 
general recognition of hazards and 
responsibilities. Hazards can only be 
mitigated when they are understood, 
so that recognition of hazards is most 
important. It is the responsibility of 
all of us to adopt and enforce regula- 
tions for safety. Hospital administra- 
tion is particularly charged with this 
responsibility. Hospital administra- 
tion includes not only the administra- 
tor and the board of trustees, but also 
every department head, every one 
with administrative duties. Which 
means the heads of anesthesia depart- 
ments are jointly responsible for a 
program of education for all who 
work in anesthetizing locations, also 
a method of enforcement of safety 
rules. “It is the expressed purpose of 
the requirements of these standards 
and recommendations to _ provide 
protection against explosion hazards 
without unduly limiting the activities 
of the surgeon. This principle, without 
minimizing anesthesia explosion haz- 
ards, recognizes the hazards to life 
that are inherent in surgical 
procedures.” 


Section 8 on Hazards, includes a 
provision for the disposal of waste 
ether. This is a problem which is not 
solved here, nor has anyone as yet 
come up with a foolproof answer. 
Depending on the sewage system and 
the presence or absence of open traps, 
ether and other waste flammable 
liquids may or may not be poured 
down drains. Also ether cans have - 
been known to explode when thrown 
away because sufficient flammable 
vapor or a small amount of ether is 
left in the can. The heavy vapor of 
a large quantity of ether poured on 
a window sill to evaporate could come 
in contact at some lower level with a 
hot plate, burning cigarette or some 
source of heat and cause a fire. It is 
not recommended that waste ether 
be used by operating room personnel 
nor by anyone for the cleaning of 
needles and such. 

Administrative functions concerning 
Hazardous Areas are included in sec- 
tion 9. The Temperature-Humidity 
Control in section 10 deals with ven- 
tilation of storage locations and anes- 
thetizing locations. 

Section 11, Handling of nes refers 
to the Standard for Nonflammable 
Medical Gas Systems which is N.F.- 
P.A. standard No. 565. This section 
charges administration with providing 
regulations which will assure safe 
handling of combustible anesthetic 
agents by hospital personnel. Identi- 
fication, Storage of Containers, Loca- 
tion of Cylinders, Special Precautions 
for the handling of Oxygen Cylinders, 
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Regulators and Valves, Cylinder 
Connections, and Transfilling are all 
subheadings in this section. ‘Transfer 


of gas from one cylinder to another © 


on the hospital site or by hospital 
personnel should be prohibited.” 

The administrative aspect of the 
Electrical Hazards in section 12 is 
very important, dealing with the 
necessity of written reports of inspec- 
tion, replacement of defective equip- 
ment, good maintenance, and the 
establishment of regulations for safe 
practice. So-called “pigtail” connec- 
tions should not be used in hazardous 
locations. Doctors bringing in their 
own special electrical equipment 
should provide them with the proper 
kind of connector. The “pigtail” 
connections should be reserved for use 
in non-hazardous locations. Rules and 
regulations should be written for each 
hospital and enforced. If a hospital 
spends thousands of dollars to in- 
corporate the mechanical devices 
necessary for the life safety of pa- 
tients and personnel, surely it is 
necessary for administration to pro- 
vide the needed safeguards against 
the so-called human element of fail- 
ure. This means. an educational pro- 
gram to familiarize all those working 
in anesthetizing locations with the 
nature of the hazards, how the vari- 
ous mechanical safety devices work, 
the benefits of built-in safety such as 


The TWENT Y-THIRD QUAL- 
IFYING EXAMINATION for 
membership in the A.A.N.A. will 
be held May 12, 1956. Deadline 
for transcripts and applications 
is April 2. 
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conductive flooring, casters, mat- 
tresses, etc., what the rules and regu- 
lations are, and how best to enforce 
them. 


Section 13 deals with Electrostatic 
Hazards, those which are so baffling, 
and those which are so intimately 
connected with anesthetists as they 
are working. Consideration of per- 
sonnel clothing and conductivity tests 
are in this section. It is the intent of 
the rules concerning clothing that 
there will be no chance for pieces of 
clothing which are good generators of 
electrostatic charges to swish against 
each other in walking or moving 
about on a stool and building up an 
electrical charge which can not be 
dissipated or drain off via conductive 
shoes to the conductive floor before 
the possibility of sparking. Testing 
the conductivity of personnel should 
be under the same circumstances as 
found during working conditions and 
this will determine whether clothing 
worn is safe, remembering that the 
prohibited materials should be 
avoided. 

The last section, 14, concerns the 
writing of rules and regulations and 
a suggested form is printed. 


HARRIET L. ABERG 


A.A.N.A. Representative to 
National Fire Protection 

Association’s Committee on 
Hospital Operating Rooms 


Annual Meeting 


A. A. N. A. 


September 17-20, 1956 
Chicago 


42 


J. Am. A. Nurse Anesthetists 


Emanuel Hayt, LLB., Counsel, A.A.N.A. 


lowaA NursE ANESTHETISTS 


In view of the decision in the Iowa 
Hospital Association case, this opin- 
ion by the Attorney General of the 
State of Iowa is being published to 
give reassurance that the decision 
does not affect nurse anesthetists. 
The Attorney General in that State 
has held that it is not illegal for a 
registered nurse to give anesthesia 
under the direction of a_ licensed 
physician and surgeon. 

REPORT OF THE ATTORNEY 
GENERAL 
REGISTERED NURSES: ADMIN- 
ISTRATION OF ANESTHETICS. 

The administration of anesthesia 

by a licensed nurse, under the 

supervision and direction of a 

licensed physician, constitutes the 

practice of nursing and not prac- 
tice of medicine. 

June 27, 1946. Mr. Herman B. 
Carlson, Director Division of Law 
Enforcement, State Department of 
Health, Building: Receipt of your 
inquiry of June 19, 1946, is acknow- 
ledged, wherein you request our 
opinion on the following question: 

“Ts it illegal under the Iowa law 
for a registered nurse to give anes- 
thesia under the direction of licensed 
physician and surgeon?” 

In answering your inquiry we ob- 
serve that there is no specific pro- 
vision in our statutes requiring that 
a license of any type be held by a 
person administering anesthesia, and 


such practice would be illegal only if 
the same constitutes the practice of 
one of the several healing arts for 
which a license is required by the 
Practice Acts, which are contained in 
Title VIII, Chapters 146 to 158, in- 
clusive, 1946 Code of Iowa. 

Assuming that your inquiry is 
limited to the question whether the 
indicated act would constitute the 
practice of medicine, for which a 
license is required, we note that Sec- 
tion 148.1 of our Code defines who 
shall be deemed to be engaged in 
the practice of medicine, and that 
Section 148.2 provides: 

“Section 148.1 shall not be con- 
strued to include the following classes 
of persons: 

4. Licensed podiatrists, osteopaths. 
osteopaths and surgeons, chiroprac- 
tors, nurses, dentists, optometrists, 
and pharmacists who are exclusively 
engaged in the practice of their re- 
spective professions.” 

The portion of the statute set out 
specifically exempts licensed nurses 
who are exclusively engaged in the 
practice of nursing from the pro- 
visions of our law relating to the 
practice of medicine, and since your 
inquiry indicates that the anesthetic 
is administered by a licensed nurse. 
we must necessarily first give atten- 
tion to the question of what acts 
constitute the practice of nursing. 

Our statute defining ‘nursing, 
Section 152.1, provides that any per- 
son shall be deemed to be engaged 


= 


February, 1956 


in the practice of nursing “who 
practices nursing as a graduate or 
registered nurse or publicly professes 
to be a graduate or registered nurse 
and to assume the duties incident to 
such profession,’ and we must look 
elsewhere to determine what the 
duties incident to such profession 
are. 


Scheffel and McGarvah in their 
treatise entitled “Jurisprudence for 
Nurses” define “nursing” as: 


“Any and all acts performed for 
gain, hire or reward, either direct or 
indirect, by any person which acts 
have been their objective the making 
of any sick, injured, infirm or help- 
less person either physically or men- 
tally more comfortable, or which 
keep them in a hygienic condition as 
a result of their efforts and adminis- 
trations, or carrying out orders or 
directions of licensed practitioners of 
the healing art, or in any way profes- 
sionally assisting for gain or hire 
such practitioners. * * * .” 


Webster’s International Dictionary 
defines the term ‘nursing’ as: 
“To attend and take care of a 
sick or feeble person.” 


In Chalmers-Francis v. Nelson, 57 
Pac. (2d) 1312, Supreme Court of 
California, 1936, the question con- 
sidered was whether the administra- 
tion of general anesthetics by a regis- 
tered nurse, employed by the defend- 
ant hospital, constituted the illegal 
practice of medicine. The court held 
that it was not because the evidence 
showed conclusively that everything 
done by the nurse in the administra- 
tion of the anesthetic was done under 
the immediate direction and super- 
vision of the operating surgeon and 
his assistants. In so holding the 
court said: 


“The findings, which are amply 
supported by the testimony in this 
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case, show conclusively that every- 
thing which was done by the nurse, 
Dagmar A. Nelson, in the present 
instance, and by nurses generally, in 
the administration of anesthetics, 
was and is done under the immediate 
direction and supervision of the oper- 
ating surgeon and his assistants. Such 
method seems to be the uniform prac- 
tice in operating rooms. There was 
much testimony as to the recognized 
practice of permitting nurses to ad- 
minister anesthetics and hypodermics. 
One of the plaintiff’s witnesses testi- 
fied to what seems to be the estab- 
lished and uniformly accepted prac- 
tice and procedure followed by sur- 
geons and nurses and that is that it 
is not diagnosing nor prescribing by 
the nurses within the meaning of the 
Medical Practice Act. We are led 
further to accept this practice and 
procedure as established when we 
consider the evidence of the many 
surgeons who supported the conten- 
tion of the defendant nurse, and 
whose qualifications to testify con- 
cerning the practice of medicine in 
this community and elsewhere were 
established beyond dispute * * * . 


Aside from the proposition that 
nurses in the surgery during the 
preparation for and progress of an 
operation are not diagnosing or pre- 
scribing within the meaning of the 
Medical Practice Act, it is the legally 
established rule that they are but 
carrying out the orders of the physi- 
cians to whose authority they are 
subject. The surgeon has the power, 
and therefore the duty, to direct the 
nurse and her actions during the 
operation.” 


In Frank v. South, 194 S.W. 375, 
Kentucky Court of Appeals, 1917, 
it was likewise held that a nurse ad- 
ministering anesthetics under the 
personal direction and supervision of 
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a physician was not engaged in the 
practice of medicine. In so holding 
the court significantly said: 


“Tt seems that it would be impos- 
sible to practice medicine in any 
sense in which the term could be used 
without the practitioner making a 
diagnosis of the symptoms of the 
patient, and to determine what dis- 
ease the patient is afflicted with, 
and then to determine and prescribe 
what remedy should be used, in at- 
tempting to treat the ailment or in- 
firmity with which the patient is 
suffering. The mere giving of medi- 
cines which are prescribed by a 
physician in charge who has made a 
diagnosis and determined the disease, 
and determined the remedy and di- 
rects the manner and time and the 
character of the medicines to be ad- 
ministered, has never been considered 
engaging in the practice of medicine. 
The person who administers medicine 
under such a state of case does not 
exercise any judgment as to the char- 
acter of the disease nor the necessary 
remedy nor the manner in which nor 
when the medicine should be admin- 
istered, but merely acts as the hands 
of the physician in administering the 
medicines in the quantities and at 
the times directed by the physician. 
Tt having been agreed that (the 
nurse) has never prescribed for any 
person, nor treated any human ail- 
ment or infirmity—unless the ad- 
ministration of anesthetics to a pa- 
tient undergoing or preparing to 
undergo a surgical operation, and in 
the presence and in accordance with 
the directions of the surgeon in 
charge, who prescribed the anesthet- 
ic to be administered, it would seem 
that she is not engaged in the prac- 
tice of medicine within the meaning 
of that term in accordance with its 
popular sense.” 


In a West Virginia case, Cook v. 
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Coleman, 11 S.E. 750, it was held in 
an action for malpractice based on 
the adminstration of an anesthetic 
by a nurse, that it was error to per- 
mit an expert witness to testify that 
in his opinion the administration of 
ether by a Doctor of Medicine is 
legally required, because neither the 
common law nor any of the statutes 
of that state required such method 
of administration. 


While these cases merely hold that 
administration of anesthetics by a 
licensed nurse is not the unlicensed 
practice of medicine where done 
under the direction and supervision 
of a licensed practitioner of medicine, 
under the particular statutes of the 
State where the decisions were ren- 
dered, they are important in that they 
seem to incidentally also recognize 
the principle that the practice of 
nursing and the practice of medicine 
occupy.overlapping fields of activity, 
and that while many acts ordinarily 
performed by a nurse constitute the 
practice of medicine in the abstract 
sense, these same acts become the 
proper functions of a nurse when 
performed under the supervision and 
direction of the physician. This is 
based on the theory that the danger 
of diagnosis and determination of a 
proper remedy and prescription there- 
for are removed where the nurse 
merely acts as the hands of the 
physician. 


There is an indication in these 
cases also, that, although there is 
no unanimity of opinion, a consider- 
able group of practitioners of medi- 
cine are of the opinion that the 
administration of anesthesia by a 
licensed nurse is a duty incident to 
the practice of medicine. Absent any 
direct authority on the question in 
this jurisdiction, it revolves itself 
into a strictly fact question, the 
answer to which can be supplied ac 
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curately only by the testimony of 
qualified expert witnesses. Assuming 
that the testimony of such witnesses 
be as in the cited cases, and absent 
any prohibitions or limitations in 
our own statutes, we are inclined to 
the view that our courts would hold 
that such administration of anesthe- 
sia by a nurse under the provision and 
direction of a licensed physician 
would be held to be a duty incident 
to the practice of nursing within the 
definition of nursing contained in 
Section 152.1 of our Code, and as 
such not illegal when so administered. 


The foregoing view of it would 
seem to render unnecessary any 
determination as to whether such 


administration of anesthesia consti- 


tutes the practice of medicine. With- 
out so deciding,-we are of the view 
however, that where the anesthesia 
is administered under the supervision 
and direction of a licensed physician, 
the same would not constitute the 
practice of medicine. Other jurisdic- 
tions have so held, as indicated in 
the authorities cited above, on the 
theory that there is no diagnosis of 
ailment or precribing of a remedy 
therefor, except by the licensed medi- 
cal practitioner under whose super- 
vision and direction the anesthesia 
is administered, and that when one 
so administers anesthesia he is 
merely acting as the hands of the 
physician. The principle that the 
elements of diagnosis of human ail- 
ment and the prescribing of a remedy 
therefor are matters which must be 
shown to evidence the practice of 
medicine. It is recognized by all the 
cases in our jurisdiction dealing with 
that question, and the principle is 
stated in the recent case of State v. 
Robinson, 19 N.W. 2d 214, where 
our courts held as follows: 


“The term ‘practice of medicine’ 
is defined by Section 2538. It is not 
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confined to the administering of 
drugs. Under this statute one who 
publicly professes to be a physician, 
and induces others to seek his aid as 
such, is practicing medicine. Nor is 
it requisite that he shall profess in 
terms to be a physician. It is enough 
under the statute if he publicly pro- 
fess to assume the duties incident to 
the practice of medicine. What are 
‘duties incident to the practice of 
medicine’? Manifestly the first duty 
of a physician to his patient is to 
diagnosis his ailment. Manifestly, 
also, a duty follows to prescribe the 
proper treatment therefor. Jf, there- 
fore, one publicly profess to be able 
to diagnose human ailments, and to 
prescribe proper treatments therefor, 
then he is engaged in the practice of 
medicine, within the definition of 
Section 2538.” 


To sum it up, it is our opinion 
that the administration of anesthesia 
by a licensed nurse under the super- 
vision and direction of a licensed 
physician constitutes the practice of 
nursing, thus. removing it from the 
field of the statutes regulating the 
practice of medicine by virtue of 
Section 148.2, does not constitute the 
practice of medicine without a li- 
cense, and is therefore not iHegal. It 
should of course be recognized that 
this opinion is intended only as an 
aid to your department in formulat- 
ing its policy toward the commence- 
ment of civil proceedings or criminal 
prosecutions where complaints are 
presented to your department in- 
volving the question presented in your 
inquiry. 

Until our Legislature passes speci- 
fically upon the proposition one way 
or another, we recommend that no 
such actions be instituted. Such a 
policy would not foreclose persons 
who deem themselves adversely af- 
fected thereby from enforcing their 
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rights, for it should be observed that 
such pérsons still have the opportu- 
nity to assert those rights by legal 
proceedings brought in their own 
name. 


Usk Or UNSTERILE NEEDLE By 
HospiraAL Nurse Gives PATIENT 
Damaces Bars COLLECTION OF 
Brtt—Plaintiff brought an action 
for damages for malpractice. The 
complaint alleged that defendant’s 
nurse negligently made use of an un- 
sterile needle and syringe in giving 
plaintiff an injection in her hip. The 
evidence revealed that plaintiff en- 
tered defendant’s hospital for obser- 
vation and diagnosis and that at that 
time she was given an injection to 
relax her. The area where the injec- 
tion was administered was not scrub- 
bed with alcohol, and the place began 
to hurt and sting at once. By early 
morning the following day, the area 
was badly swollen and red. Plaintiff 
was permitted to leave the hospital 
but had to return two days later. She 
was running a high fever and it was 
apparent to her physician that an 
abcess had formed at the place where 
the injection was administered. Plain- 
tiff was compelled to remain in the 
hospital for about two weeks and 
submit to an operation for the re- 
moval of the abcess. At trial plaintiff’s 
evidence established the connection 
between the formation of the abcess 
and the injection. It was a reasonable 
medical certainty that the abcess 
developed because of an injection with 
an infected needle. Plaintiff had judg- 
ment and defendant appealed con- 
tending that the evidence was insuf- 
ficient to support the finding, and 
that it should have been allowed 
judgment on its counterclaim for the 
costs of plaintiff’s second hospitaliza- 
tion. This court held that the finding 
of negligence was supported by the 
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evidence. The use of an_ infected 
needle was obviously a departure 
from standard hospital procedure. 
The court further held that defend- 
ant’s claim for costs was properly 
rejected where it was found that 
defendant’s negligence was the proxi- 
mate cause of plaintiff’s hospitaliza- 
tion. The judgment for plaintiff was 
affirmed. 


(Kalmus v. Cedars of Lebanon Hospital, 
281 P. 2d 872-Calif.) 


UNAUTHORIZED OPERATION GIVES 
Cause OF Action WITHOUT PROOF 
Or NEGLIGENCE—Plaintiff brought 
an action for damages against defend- 
ant, a physician. Plaintiff’s evidence 
showed that she visited defendant on 
June 26, 1951, and was treated by 
him for thyroid trouble; she was also 
given a vaginal examination. In 
August, 1951, defendant again exam- 
ined plaintiff and told her she might 
be pregnant or that she might have 
a tumor. On September 11, 1951, the 
defendant examined plaintiff at which 
time she again had a vaginal exami- 
nation and allegedly underwent an 
operation to which she did not con- 
sent. Plaintiff was allegedly told by 
defendant that he was removing blood 
clots so that she could menstruate 
properly. After performing his work 
plaintiff was told to go to the hospital 
because defendant thought that she 
was going to have a miscarriage. On 
September 18, 1951, plaintiff was 
very ill and she consulted another 
physician. Upon examination that 
doctor found that plaintiff’s cervix 
was badly lacerated, and that this 
laceration had been caused by an 
external force of terrible amount. 
Plaintiff was anesthetized and a 
currettement was performed and a 
fetus was removed. Thereafter plain- 
tiff had to undergo a hysterectomy. 
At trial defendant had the verdict and 
judgment. On appeal plaintiff con- 
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tended that the jury was improperly 
instructed. This court held that the 
instructions as given by the lower 
court were contradictory. The jury 
was in effect precluded from consider- 
ing plaintiff’s cause of action for an 
_operation performed without her con- 
‘sent, since the jury was told that no 
verdict could be rendered against 
defendant unless it found that defend- 
ant was guilty of negligence. The 


judgment for defendant was reversed. 
(Lewis v. Hendricks, 284 P. 2d 518-Calif.) 


PrivATE HospiraL Not ENTITLED 
To Statutory Limiy For Loss Or 
PATIENT’S JEWELRY-——Plaintiff was 
admitted to defendant’s hospital in 
an unconscious condition. At that 
time she was wearing a pair of dia- 
mond earrings which were securely 
attached to her ears by perforations 
in the ear lobes. While plaintiff was 
still unconscious these earrings were 
removed from plaintiff’s person to 
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facilitate the taking of X-rays of her 
head. The earrings were wrapped in 
a piece of Kleenex and attached to 
plaintiff’s bed gown. When plaintiff 
regained consciousness, the earrings 
were gone. Plaintiff brought action 
alleging that defendant was indebted 
to her to the extent of $975. The 
lower court held that defendant’s 
liability was that of an innkeeper and 
limited by statute to $250. Plaintiff 
appealed. This court held that the 
statute which limited an innkeeper’s 
liability was extended to cover “... 
the operator of a voluntary hospital, 
rest home or sanitarium. . .” The term 
“voluntary” in the statute was held 
to designate charitable institutions 
and not private hospitals. Defendant 
was not entitled to the benefit of the 
limitation granted to voluntary hos- 
pitals. The judgment was increased 


to $975, and as modified affirmed. 


(Reid v. Herrick Foundation, 280 P. 2d 241- 
Calif.) 


ty 


i 
‘oes 
ANE Uy 
ESTHES 


J. Am. A. Nurse Anesthetists 


GeriaTRic ANESTHESIA. By Paul H. 
Lorhan, M.D., Professor of Anesthesiology, 
Department of Anesthesiology, University 
of Kansas Medical Center, Kansas City, 
Kansas. Pajco Lexide. 90 pages. Springfield 
Illinois: Charles C. Thomas, Publisher, 
1955. $3.25. 

Another in the American lecture 


series, a monograph in the American 
Lectures on Anesthesiology, this 
book is written by the professor of 
anesthesiology at the University of 
Kansas Medical Center. The text 
covers briefly the general considera- 
tions in the administration of anes- 
thesia to the aged, some of the physi- 
ologic changes that occur, the pre- 
operation surgical management, and 
pre-anesthetic medication, with con- 
siderable detail as to the drugs. Each 
anesthetic agent is considered sepa- 
rately as are the muscle relaxants. 
Anesthetic management and postanes- 
thetic management are thoroughly 
discussed. Thirty-nine references 
complete the text. This 90-page book 
will be of great interest to those who 
must deal with the aged patient. 


COMPLICATIONS OF REGIONAL ANES- 
THESIA. By Daniel C. Moore, M.D., Direc- 
tor, Department of Anesthesiology, Mason 
Clinic; Chief of Anesthesia, Virginia Mason 
Hospital, Seattle, Washington. Cloth. 291 
pages, 51 figures. Springfield, Ill.; Charles 
C Thomas, Publisher, 1955. $10.50. 

Devoting entire chapters to com- 
plications, not only of the methods 
but of the agents used in nerve block- 
ing, the author has brought together 
a wealth of important information for 
those who practice the technics or 


care for patients who have had re- 
gional blocks. Each chapter treats of 
a specific complication and is follow- 
ed by an extensive list of references. 
In addition to the main body of the 
text an appendix lists the complica- 
tions for the specific regional blocks 
and cross refers to the text for eluci- 
dation. In addition to this appendix 
the book is well indexed. The author 
cautions that “‘ although this book is 
entirely devoted to the complications 
or regional block procedures, this 
should not be construed to mean that 
complications following regional nerve 
blocking occur frequently or that this 
type of anesthesia is more dangerous 
than other types.” 


INTRODUCTION TO OPERATING-ROOM 
TECHNIQUE. By Edna Cornelia Berry, 
R.N., A.B., Head Nurse, Operating Rooms, 
University Hospitals of Cleveland, Cleve- 
land, Ohio, and Mary Louise Kohn, A.B., 
R.N., M.N., Formerly Instructor in Oper- 
ating-Room Technic, Frances Payne Bolton 
School of Nursing, Western Reserve Uni- 
versity, Cleveland, Ohio. Paper. 154 pages. 
The Blakiston Division, McGraw-Hill Book 
Company, Inc., New York, Toronto and 
London, 1955. $4.00. 


Prepared. primarily for students, 
this book follows the outline of teach- 
ing of operating room technics be- 
ginning with an orientation of the 
student to surgery, and_ including 
the construction, organization and 
economy of operating rooms, sterili- 


(Continued on page 56) 
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Watts, D. T.: Epinephrine in the cir- 
culating blood during ether anesthesia. J. 
Pharmacol. & Exper. Therap. 114:203-210 
(June) 1955. 

“Much indirect evidence indicates 
that stimulation of the sympathico- 
adrenal system by ether anesthesia 
releases significant quantities of epi- 
nephrine. ... However, there is other 
evidence which indicates that sym- 
pathico-adrenal function is not stim- 
ulated during ether anesthesia.... 
The present experiments have been 
conducted in an effort to determine 
whether or not there are increased 
quantities of epinephrine in the cir- 
culating blood during ether anesthe- 
sia. ... Plasma epinephrine levels have 
been followed in rabbits and in dogs 
during the various stages of ether 
anesthesia. The rat uterus intermit- 
tently stimulated with carbachol with 
an automatic apparatus was used for 
all assays. There were significant in- 
creases in plasma epinephrine in the 
rabbit at the end of induction of sur- 
gical anesthesia and after thirty min- 
utes surgical anesthesia. In dogs the 
plasma epinephrine levels during 
quiet ether anesthesia were variable, 
ranging from undetectable levels in 
most experiments to very high levels 
during hypertensive episodes in a few 
animals. During ether overdosage 
significant quantities of epinephrine 
were observed in most dogs at the 
time- of respiratory arrest and in- 
creased to very high levels at the 
time of cardiovascular failure with 
hypotension.” 


Virtug, R. W., ann Simmons, B. F.: 
Effect of respiratory acidosis and alkalosis 
on cyclopropane-epinephrine induced ar- 
rhythmias in the dog. J. Pharmacol. & 
Exper. Therap. 114:148-150 (June) 1955. 

“In 1950, Johnstone reported that 
adequate ventilation of patients 
would offset cardiac arrhythmias 
that developed during cyclopropane 
anesthesia. This finding has been 
repeatedly confirmed clinically. Ex- 
periments were undertaken to find 
whether change of carbon dioxide 
concentration inhaled by dogs would 
affect the incidence or severity of 
cyclopropane-epinephrine induced ar- 
rhythmias. ... It seems possible, then, 
that carbon dioxide may stimulate an 
output of endogenous epinephrine, 
which under the sensitizing influence 
of cyclopropane anesthesia could 
cause ventricular arrhythmias in man. 
Such a stimulus would be insufficient 
to produce irregularities in the dog 
heart. When carbon dioxide is present 
in high concentrations it exerts a 
protecting action against concentra- 
tions of epinephrine that are required 
to cause arrhythmias in the dog. It 
seems probable that carbon dioxide 
would also have a protective action in 
man if the person had survived the 
effect of the original release of en- 
dogenous epinephrine. If, after pro- 
longed administration, carbon dioxide 
should be rapidly washed out, its 
protective action might diminish so 
that a sensitized heart could fibrillate, 


even in the dog.... 


“The incidence of cyclopropane-— 
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epinephrine induced arrhythmias in 
20 dogs has been ascertained during 
respiratory alkalosis, and again dur- 
ing respiratory acidosis. Similar ob- 
servations were made using 10 more 
dogs that were first in respiratory 
acidosis, and later when they were in 
alkalosis. Three of the 30 dogs went 
into ventricular fibrillation during 
alkalosis, and one fibrillated during 
acidosis. Ventricular arrhythmias 
were more numerous and significantly 
more prolonged during alkalosis.” 


CorsseN, Gunter: The anesthetic 
management of the aged. (A report 
of 5450 cases). Texas Rept. Biol. & 
Med, 13:386-405, 1955. 

“In all previous publications relat- 
ed to geriatric anesthesia relatively 
little specific information was given 
regarding preoperative morbidity and 
physical state of aged patients facing 
anesthetics for surgical procedures. 
Intra- or postoperative complications 
possibly connected with or favored 
by the anesthetic agent or method 
had not been adequately investigated. 
Little knowledge seemed to exist also 
concerning the influence of the length 
of operation and anesthetic on the 
occurrence of complications during 
the procedure or in the postanesthetic 
period. Therefore, we felt it worth- 
while to study these problems more 
thoroughly and to attempt to demon- 


strate the particular circumstances 


under which we conduct anesthetics 
for the aged. This may be _ bene- 
ficial to anticipate and perhaps avoid 
severe and fatal complications. In 
this 12 year study (1942-1953), we 
review anesthesia records of patients 
aged 60 years and older undergoing 
surgery and receiving a general or 
spinal anesthetic. The total number 
of all anesthetic procedures during 
this period was 46,253. Five thou- 
sand four hundred fifty anesthetics 
were given to 5,075 patients 60 years 
of age and older. This was 11.8 
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percent of the total number of 
patients... . 


“The total number of patients was 
5,075. Of this number there were 
3,622 males (71.4 percent and 1453 
females, 28.6 percent). The greatest 
number of operations on male pa- 
tients is explained by the role which 
the urology service plays in aged 
males.... Three thousand four hun- 
dred eighty-eight patients. . suffered 
from a moderate, severe or extreme 
systemic disorder. Three hundred 
forty-seven patients. . . underwent 
emergency procedures. Thirty-six of 
these patients. . .came_ practically 
moribund to the operating room. . . 
The average operating time was 88 
minutes. Four hundred twenty-two 
anesthetics, 7.7 percent of the total, 
lasted more than 3 hours. The longest 
operation lasted 9 hours....One 
hundred five complications occurred 
in connection with operations lasting 
less than one hour, which is 4.8 per- 
cent of the total number of opera- 
tions (2,173 operations): 619 com- 
plications occurred connection 
with operations lasting more than 
one hour, which is 18.8 percent of 
the total number of operations (3,277 
operations)... .. 


“The percentage of healthy aged 
patients, meaning patients free from 
any system:c disorder, is relatively 
small. The specific problems of anes- 
thesia for the aged are therefore not 
so much associated with age itself 
but with the morbid changes in the 
old organism due to cardiovascular, 
pulmonary, renal and other diseases 
favored by old age....Cardiovascu- 
lar disturbances are the most frequent 
preoperative complications. The rela- 
tively high number of patients who 
belong to the group with pulmonary 
complications indicates that the 
physiological atrophic degenerative 
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changes of the lung tissue in the 
aged are often combined with addi- 
tional morbid processes of inflamma- 
tory or non-inflammatory origin. A 
severe anemia (hemoglobin below 10 
grams) was present in 292 patients. 
The incidence of cases with a mod- 
erate anemia was much more 


frequent.... 


“The choice of the anesthesia 
method and the selection of the anes- 
thetic agent for elderly patients is a 
special problem. It should be based 
on the principle of guaranteeing the 
utmost safety for the patient. Second- 
ly, the needs and requirements of the 
surgeon should be recognized. Final- 
ly, the anesthetist should be absolute- 
ly familiar with all technics and 
methods he may use. Anesthesia for 
aged patients is no place for methods 
which are not well-established in the 
anesthetist’s repertoire. In general, 
we cannot say that we found a spe- 
cial anesthetic drug or particular 
technic of significant advantage over 
another. However, we administered 
cyclopropane in almost all major 
surgical procedures and_ especially 
to the poor risk patients of this 
series. ... 


“More than.90 percent of all the 
spinal anesthetics given were to pa- 
tients belonging to the genito-urinary 
service. ... The relatively small num- 
ber of severe complications following 
this technic justifies the conclusion 
that low spinal anesthesia for pro- 
statectomies and other genito-urinary 
procedures is well tolerated by aged 
patients. ... 


“The use of short or longer acting 
relaxants such as curare or curare- 
like drugs should be restricted to 
properly selected patients. As a rule, 
the musculature of the aged patient 
is naturally flaccid as compared to 
that of younger adults. Therefore, 
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there is usually no need of additional 
relaxation in administering, for ex- 
ample, a satisfactory cyclopropane- 
ether anesthesia. Tightness of the 
abdominal musculature is often the 
sign of hypoxia following an impaired 
respiratory exchange. In giving cu- 
rare or curare-like drugs to cover the 
negative results of an apparently in- 
adequate technic, one should easily 
cause a fast deterioration in the pa- 
tient’s condition by increasing the 
respiratory difficulties subse- 
quently augmenting hypoxia. The 
slower breakdown and the delayed 
elimination of curare in old patients 


should be another factor to which our 


attention is attracted if this drug is 
chosen for use. Failure of the cardio- 
vascular system was the main factor 
in the occurrence of intraoperative 
complications. . . . 

When circulatory distress did devel- 
op it was sudden in origin and diffi- 
cult to correct. Patients of advanced 
age should be _ followed closely 
throughout their stay in the operating 
room with particular attention being 
paid to the immediate replacement 
of even the smallest amounts of blood 
lost during a surgical manipulation. 
Elderly patients tolerate any degree 
of hypoxia very poorly and for this 
reason anesthetic mixtures should 
always have a high oxygen content. 
Provided the fundamental require- 
ments of blood replacement and oxy- 
gen supply are considered, the hypo- 
function of the autonomic nervous 
system in the aged should not be 
necessarily detrimental... .. 

“Ninety-three patients went into 
circulatory distress or shock either 
in the operating room immediately 
after finishing the surgical procedure 
or on the ward during the very early 
postoperative period. We therefore 
consider this period the most danger- 
ous part of the entire anesthetic pro- 
cedure. The already reduced auto- 


The latest 
contribution to the ae 
field of inhalatio 
anesthesia from jAthe 
“OHIO CHEMICAL 


% 
® 
i 


{ETHYL VINYL ETHER) 


VINAMAR is a new agent for inhalation anesthesia 
recommended for... induction . . . maintenance of 
light planes of anesthesia . . . supplementation of 
other anesthetic agents. 


Thousands of clinical applications have indicated 
that VINAMAR has the following desirable 
characteristics — 


® Rapid, smooth, uneventful induction 

® Quick emergence 

® Well tolerated—especially by infants 

® Allows even maintenance for prolonged periods 


® ideal when supplemented by oxygen and 
nitrous oxide 


Write for descriptive brochure ® Uneventful change-over to other anesthetics 
ys ® Adaptable to all techniques and equipment 


ports on the use of Vinamar. * Stable—long shelf-life 


Ohio Chemical & Surgical Equipment Co. 
Madison 10, Wis. Dept. AN-| 
[] Send descriptive brochure, Form No. 4685. 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO. [] Mail available reprints of medical articles on VINAMAR. 
MADISON 10, WISCONSIN 


Ohio Chemical Pacific Company, San Francisco 3 
Ohio Chemica! Canada itd, Toronto 2 Affiliation ........... 
Airco Compony International, New York 17 
Cia. Cubano de Ongeno, Havana Street 


. 
* 
* 
Z 
4 
Z 
an inica e- Hi h h 
® High anesthetic index 


nomic adaptability together with an 
additional loss of automatic tone 
induced by the still effective anes- 
thetic agent may be mainly responsi- 
ble for those pronounced circulatory 
disturbances after surgery. ...In our 
series, thrombosis or embolism which 
affected either the lung, the coronary 
arteries or the brain occurred 74 
times. Pulmonary complications do 
not play a very significant role.... 
Two hundred seventy-nine deaths 
occurred in our series....The mor- 
tality rate increased with advancing 
age.... The importance of a recov- 
ery room to reduce early postopera- 
tive complications was noted.” 

Burcison, R. M., O’Mattey, W E., 
Hesse, K., Forrest, Jane W. AND 
Krantz, J. C., Jr.: Anesthesia XLVI. 
Fluorinated ethylenes and cardiac arrhyth- 
mias induced by epinephrine. J. Pharmacol. 
& Exper. Therap. 114:470-472 (Aug.) 1955. 

“In former studies the authors 
showed that ethylene appeared to be 
unique among the gaseous and liquid 
hydrocarbons in that upon inhala- 
tion it did not sensitize the myocar- 
dium to epinephrine. This same 
property was shown to prevail with 
the deuterocarbon analogue of ethy!l- 
ene. Recently our studies with fluori- 
nated hydrocarbons and ethers led us 
to the observation that perfluoro 
ethyl ether was devoid of anesthetic 
properties. Indeed it appears that in 
ethers and hydrocarbons the anes- 
thetic potency bears an inverse ratio 
to the degree of fluorination. It oc- 
curred to us that it would be of in- 
terest to investigate the effect of 
fluorination in the aliphatic hydro- 
carbons upon cardiac automaticity 
.... Tetrafluoroethylene and diflu- 
oroethylene, like ethylene, are in- 
capable of sensitizing the myocardium 
upon the injection of a challenging 
dose of epinephrine. The chlorination 
of difluoroethylene produces a mixed 
halogenated ethylene which causes 
cardiac sensitization.” 
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BOOK REVIEWS 


(Continued from page 48) 


zation, asepsis, positions and instru- 
ments. In addition to the other phases 
of surgical technic an excellent sec- 
tion on anesthesia is included. In 
the chapter on anesthesia there are 
definite suggestions to the nurse for 
cooperating with the anesthetist for 
the protection of the patient. Each 
chapter is followed by a list of ques- 
tions and suggested assignments. A 
substantial list of references and an 
index concludes the volume. The text 
is presented on 8% x 11 pages per- 
forated to be put into a standard 
ring binder in order that additional 
information may be interspersed. 


HypoTHerRMic ANESTHESIA. By Robert 
W. Virtue, M.D., Ph.D., Associate Profes- 
sor and Head of Division of Anesthesiology, 
University of Colorado School of Medicine, 
Denver, Colorado. American Lecture Series 
Publication Number 275. Cloth. 62 pages. 
Springfield, Ill.: Charles C Thomas, Pub- 
lisher, 1955. $2.50. 


A great share of this book is de- 
voted to an historical account and a 
review of the literature on the subject 
of hypothermia in relation to anes- 
thesia. Written in a style that makes 
for interesting reading, the author 
has brought the information up to 
date. In one chapter he outlines the 
clinical procedure now used at the 
University of Colorado for anesthe- 
tizing human patients and inducing 
hypothermia. A brief chapter calls 
attention to the deficient knowledge 
on this subject. The deficiencies in- 
dicate the trend for future experi- 
ments. Because so many problems are 
unsolved, the author treats the pres- 
ent publication as an interim report. 
84 references are included. 
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AANA PROFESSIONAL AND 
PERSONAL LIABILITY PROGRAM 
The formal announcement that a 
Financial Security Program was 
adopted by the Board of Trustees on 
September 17th brought about a flood 
of requests. The inquiries were for 
more information about the Accident 
and Health Plan and the Retirement 
Plan. However, the requests for in- 
formation about the Liability Plan 

outnumbered all other requests. 
The adoption of the Program by 
the Board of Trustees only authorized 
the insurance broker to proceed with 
the preparation of the policies and 
many forms necessary to install the 
broad and comprehensive plan. The 
various insurance companies were 
notified of the approval and then the 
real work began. It is because of 
this preparatory work that the Lia- 
bility Plan was delayed. However, 
policies are now being issued and all 
members of the AANA may apply 
and receive prompt attention. 

The AANA Liability Plan is unique 
inasmuch as it is designed exclusive- 
ly for the Nurse Anesthetists and 
combines Professional -and Personal 
Liability coverage. It is a 24-hour 
protection, both on and off duty. 
This comprehensive policy will give 
an insured member the peace of mind 
that goes with a well-balanced in- 
surance plan. 

We may feel that because our em- 
ployer has some kind of insurance, 
we are protected. That is a very 
debatable question. As professional 


people, we are held liable for our 
acts. Therefore, we may be ‘joined 
in’ in a lawsuit or separate suits may 
be filed against our employer and 
the Anesthetists. These are problema- 
tic, and not being attorneys, we can- 
not offer legal advice. 


If we have a question in our minds 
in regard to the purchase of Liability 
Insurance due to a large premium 
involved, perhaps a pro and con dis- 
cussion could be in order. In view of 
the extremely low premium, even for 
the maximum amount of $15,000.00 
per person and $45,000.00 protection 
in any policy year, it is better to be 
sure of this financial security than 
take the chance of self-insurance. 
The premium is only $13.95 a year. 
This plan includes the important 
protection of Personal Liability also. 
Every person with a sense of respon- 
sibility should have this protection. 
This insurance, protects us against 
suits, real or alleged, for damage to 
other people or property. An accident 
such as a cleaning woman or maid 
injuring herself on our _ property 
could result in a damage suit. If we 
own a dog and the dog bites some- 
one, we are responsible. A fall on 
our stairs or injury in our apartment 
or on our grounds could result in a 
suit. 

This type of protection is an excel- 
lent protection. In view of the fact 
that it is included along with the 
Professional Liability at the same 


(Continued on page 63) 
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THE AMERICAN ASSOCIATION OF NURSE ANESTHETISTS 


Professional and Personal approved and sponsored Liability Program (This 
program was officially approved and adopted by the Board of Trustees, 
Sept. 17, 1955) 


Combining both professional and personal liability insurance for the member 
Nurse Anesthetists. 


Plan I—$5,000/15,000 Professional liability protection plus $10,000.00 personal 
liability—Premium for one year $9.00. 


Plan Il—$10,000/30,000 Professional liability protection plus $10,000.00 per- 
sonal liability—Premium for one year $11.00. 


Plan II—$15,000/45,000 Professional liability protection plus $10,000 personal 
liability protection—Premium for one year $13.95. 


Protection up to $5,000, 10,000, or 15,000 depending on the plan you select for 
any one person injured or up to $15,000, 30,000 or 45,000 in any one policy 
year. 


PLUS 


$10,000 personal liability each occurrence, against claims arising out of injury 
to another as a result of personal activities of a non-professional nature. 


Protection both on and off duty. 


Please enroll me in: 
AANA 


Professional & Personal Liability Insurance 


Address___- 
Enclosed is remittance for $ for Plan # a 
ee not have any claims against me at present arising out of 


professional or personal negligence. 


Make checks payable to Maginnis & Associates, Inc. 


February, 1956 
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Classified Advertisements 


NURSE ANESTHETISTS 
—F LORID A! Take advantage 
of Florida’s sunshine and pleasant liv- 
ing. Jacksonville’s rapid growth has 
created a need for hospital expansion. 
St. Vincent’s has just completed an 
addition of 150 beds and has complete- 
ly remodeled the existing hospital, 
which is located on the beautiful St. 
Johns River. Need 4 qualified anes- 
thetists at once to complete a staff of 
9. Beginning salary $450.00 per month 
with merit rating increases. Call rota- 
tion every 4 nights with time off fol- 
lowing calls. 2 weeks annual vacation 
with graded increase to 4 weeks after 
5 years service. 2 weeks sick leave. 
New nurses home under construction. 
No obstetrical call for surgical anes- 
thetists, but obstetrical anesthetists are 
needed also, so applications are in or- 
der for either position. Only emer- 
gency operations on Saturday or Sun- 
day. Apply: St. Vincent’s Hospital, 
Jacksonville, Florida. 


WANTED: Nurse Supervisor-Anes- 
thetist for small general and industrial 
hospital; southwest; mining commu- 
nity; attractive salary; excellent work- 
ing conditions; supervisory experience 
necessary. Living quarters available. 
Write: Box M-18, journal of Ameri- 
can Association of Nurse Anesthetists, 
116 South Michigan Avenue, Chicago 
3, Illinois. 


ANESTHETIST wanted for replace- 
ment by February 1, 1956 in 340 bed 
general hospital. Present department 
has two anesthesiologists and five 
nurse anesthetists. All types of anes- 
thesia used. For information write to 
Richard E. Allen, M.D., The Memo- 
rial Hospital, Wilmington, Delaware. 


NURSE ANESTHETIST: For 300 
bed hospital near Pittsburgh. Average 
forty hours per week. Starting salary 
excellent with guaranteed yearly in- 
creases. Write details of training and 
experience to Administrator, Butler 


County Memorial Hospital, Butler, Pa. 


WANTED NURSE ANESTHE- 
TIST: Experienced. Modern hospital 
in central Connecticut on main park- 
way. Surgery and Anesthesia Suite 
only four years old, completely new. 
Good housing, excellent meals. Pay— 
one of top salaries in state. Apply Ad- 
ministrator’s Office, The Meriden Hos- 
pital, Meriden, Connecticut. Telephone: 
Meriden, Beverly 5-7971. 


NURSE ANESTHETIST: 100 bed 
general hospital, Southeastern Massa- 
chusetts, to work with Anesthesiolo- 
gist. Salary, etc., open depending on 
training and experience. Contact: 
William H. Lewis, M.D., 376 Tremont 
Street, Taunton, Mass. 


NURSE ANESTHETIST: To in- 
crease staff in new hospital. Pleasant 
working conditions and excellent sal- 
ary. Apply: Catherine M. Little, Weir- 
ton General Hospital, Weirton, West 
Virginia. 


POSITION WANTED: Man nurse 
anesthetist with more than ten years 
experience desires position in obstetri- 
cal or surgical fields of anesthesia or 
both where on Friday evenings and on 
Saturdays the work be limited to ob- 
stetrical and emergency surgical anes- 
thesia. Call and work duty assign- 
ments including Sundays acceptable at 
any other time. Write: Box No. M 14, 
Journal American Association of 
Nurse Anesthetists, 116 South Michi- 
gan Avenue, Chicago 3, Illinois. 


NURSE ANESTHETIST WANT- 
ED: Petersburg General Hospital is 
a modern, 240 bed hospital with four 
operating rooms. All types of surgical 
cases are done with the exception of 
neuro-surgery and thoracic surgery. 
Starting salary $500.00 per month. 
Working basis: five days a week with 
alternate call every third night and 
every third weekend. Apply to: H. C. 
Hoover, M.D., Petersburg General 
Hospital, Petersburg, Virginia. 


to safeguard the patient... 


a an effective 
and predictable | 


JECTION 


Mephentermine Sulfate 


For hypotension* accompanying: 

e Myocardial infarction 

e Spinal anesthesia 

e Thoracic surgery 

« Obstetrics and gynecological surgery 
General surgery 

e Serious medical illness 


“Blood pressure responding to proper dosage of ciphsensitidin 
WYAMINE| seems to adjust to its natural level "1 


: Supplied: Vials of 1 and 10 cc. and 25 ampuls of 2 cc., representing 
| 15 mg. of WYAMINE base per cc. 
2 *Not recommended for shock secondary to hemorrhage 4 

i, Ps. 1, Piingson, R.A., Davis, H.S., Inman, C.E., and LeLievre, R.E.: Am. Pract, 

6:1004 (July) 1955 
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NOW YOU CAN HAVE EITHER ONE... 
Fractional Rebreathing or Flowmeter Technique! 


McKesson L-n is designed with flowmeters p/us the famous Nargraf 
Head—all on one Gas Machine. 


‘Hence, you can use either nitrous oxide-oxygen mixtures or 
such gases as ether—whatever you choose for the case at hand. 


Also, this combination provides the intermittent automatic flow 
which is the most economical method yet devised for fractional rebreath- 
ing techniques. 


It’s the ultimate in modern convenience and economy. 


For complete 


information, 
, write today for 


L-n Brochure. 


McKESSON APPLIANCE COMPANY ee TOLEDO 10, OHIO 
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WANTED: Nurse Anesthetist for 
800 bed teaching hospital. Stafi of 6 
Anesthesiologists, 1 Fellow, 4 Resi- 
dents, and 9 Nurse Anesthetists. Be- 
ginning cash salary, $4,512.00 annually 
with merit rating increases, one month 
paid vacation, 15 days sick leave an- 
nually, which can accumulate to 90 
days; only emergency operations on 
Saturday and Sunday. Please reply to 
the Anesthesia Department, Medical 
College of Virginia, Richmond 19, Va. 


J. Am. A. Nurse Anesthetists 


WANTED: Nurse Anesthetist. 335 
bed county general hospital. Call ro- 
tated each 4th night with the follow- 
ing day off. $400.00 per month plus 
meals and laundry. Liberal vacation 
and sick leave. AANA member pre- 
ferred. Apply: Medical Director-Ad- 
ministrator, Duval Medical Center, 
Jacksonville, Florida. 


ANESTHETIST, R.N.A., bed, 
accredited General Hospital, 8 hour 
duty, 6 day week, city of 250,000, near 
beaches. Salary $400.00. Medical Anes- 
thetist in charge of department. Write: 
Director of Anesthesia, Tampa Mu- 
nicipal Hospital, Tampa, Florida. 


NURSE ANESTHETIST: This 27 
bed air-conditioned hospital located 34 
miles south of Memphis on Highway 
with an average of 20 operations per 
month and another anesthetist on the 
staff could use a nurse anesthetist at 
a salary of $450.00 per month plus 
room, board, and laundry (equivalent 
to an additional $82.50 per month), 
social security, pension plan and Blue 
Cross. Two weeks vacation and sick 
leave with pay. Applicants capable of 
acting as supervisor of nursing service 
preferred. Write: Tunica County Hos- 
pital, Tunica, Mississippi. 


WANTED: Nurse anesthetists for 
new University Medical Center. Ad- 
dress inquiry including acceptable 
terms to Department of Surgery, 
School of Medicine, University of Mis- 
souri, Columbia, Missouri. 


NURSE ANESTHETIST: For mod- 
ern air conditioned 5 room operating 
suite in busy teaching hospital. Work 
under anesthesiologist. Contact: As- 
sistant Administrator, Mount Sinai 
Hospital, Minneapolis, Minnesota. 


REGISTERED NURSE ANESTHE- 
TIST: 135 bed general hospital in 
charming southern city of 18,000 short 
drive from Gulf of Mexico. Well qual- 
ified surgical staff. Salary range $380 - 
$416 per month commensurate with 
experience. 4-weeks vacation with pay, 
sick leave, 214 day weekend every 4th 
week. Apply: Administrator, John D. 
Archbold Memorial Hospital, Thomas- 
ville, Georgia. 


NURSE ANESTHETISTS WANT- 
ED: Immediate openings at modern 
327 bed general hospital with active 
up-to-date anesthesia department. Reg- 
istration not a requirement if sufh- 
ciently experienced. Pleasant working 
conditions. Attractive salary in addi- 
tion to complete maintenance. Gener- 
ous vacation, sick leave and holiday 
allowances. Unusually good opportun- 
ity for those seeking permanent posi- 
tions in a well established department. 
Apply: Director, Eastern Maine Gen- 
eral Hospital, Bangor, Maine. 


NURSE ANESTHETIST: Immedi-— 
ate vacancy, obstetrical anesthesia 
only. 511 bed expanding general hospi- 
tal with active obstetrical service. No 
call. 40 hour week. Attractive salary, 
personnel policies, benefits program. 
Friendly working relationships. City 
of 120,000 Northeastern Ohio close to 
metropolitan advantages of Cleveland 
and Pittsburgh. Write: Director of 
Aultman Hospital, Canton, 
10. 


ANESTHETISTS: Charleroi-Mones- 
sen Hospital (general, 238 beds and 36 
bassinets), North Charleroi, Pa. (HU 
3-5561). Salary open plus maintenance, 
sick leave, holidays, month paid vaca- 
tion annually, etc. Call or write 
administrator, 


REGISTERED NURSE ANESTHE- 
TISTS: 40 hr. week, permanent posi- 
tions open for surgery and obstetric 
departments, Liberal vacation and sick 
leave policies. Social security, overtime 
pay, extra pay for night duty. No call 
duty. Automatic pay increases. Apply: 
Chief Nurse Anesthetist, Harper Hos- 
pital, Detroit 1, Michigan. 


February, 1956 


NURSE ANESTHETIST: For 


proved general hospital. Must be able 
to administer latest types anesthetic 
agents. Salary $350.00 to $375.00 per 
month plus full maintenance. Annual 
vacation and sick leave. Retirement 
benefits if desired. Apply: Administra- 
tor, Robinson Memorial Hospital 
Ravenna, Ohio. 7 


NURSE ANESTHETIST: Excellent 
salary and working conditions. Shore 
resort community. Send resume of ex- 
perience and background to Personnel 
Office, Lawrence and Memorial Asso- 
ciated Hospitals, New London, Conn. 


WANTED: NURSE ANESTHE- 
TIST. Group of 5 physicians and 
one nurse. Salary open. Contact:. Al- 
buquerque, Anesthesia Service, Medi- 
cal Arts Square, N.E., Albuquerque, 
New Mexico. 
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INSURANCE 
(Continued from page 57) 


premium, we should protect our 
financial interests. 

The $250.00 Medical Allowance for 
an injury to another person is also 
included in this Plan, which makes 
this the best insurance buy of the 


year. 


This Plan is for the exclusive benefit 
of our members. We strongly urge 
every member to fill in the applica- 
tion on Page 158 and forward this 
application to National Headquarters 
without delay. 


JoHn C. MAGINNIS 
Insurance Consultant 


AANA 


YOU CAN CARRY ON ANESTHESIA 


MECHANICALLY WITH THE 


STEPHENSON 


CONTROLLED 


RESPIRATION 


UNIT 


It has independent controls for volume, for positive and for negative 
pressures, for inspiration time, expiration time and expiration pause. You 
can attach it to any cycle or to-and-fro filter. You can also go quickly 
from the mechanical breathing to normal or manually controlled breath- 


ing by turning a lever. 


STEPHENSON CORPORATION 
RED BANK, NEW JERSEY 
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hydrochloride 


prreddure 
for prophylaxis, 50 100 mG. 
intramuscularly, 


Ampules | cc. (50 mg.), boxes of 6 and 100 ampules 
2 cc. (100 mg.), boxes of 5 and 50 ampules 


Vials lOcc. 5% Sterile Solution (50 mg. per cc.) 


Oenethy! (methylaminoheptane) Trade Mark Bilhuber. Literature available on request. 
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intravenous injection, 
50 mg. in divided doses, 
ing spinal anesthesia to raise 
KEE 
Bilhuber-Knoll Corp. Orange, N. J. 
INDEX TO ADVERTISERS 


ACCURATE FLOW CONTROL... 


the first requirement 
of correct oxygen therapy 


LinpeE R-501 Oxygen Regulator 
provides precise control of 
flow to the patient 


Check these Special 


e Accuracy not affected by back-pressure* 
(created by administering appa- 
ratus, tubing, or other attachments) 


e Unfluctuating flow at changing cylinder 
pressures 


e Flow controlled by just one valve 


@ Distinctly calibrated 


. Three-stage pressure reduction 


e Sturdy, long-wearing, corrosion resistant 
e Light, well-balanced 


Your Linpe distributor will be glad to demons trate 
the R-501. Arrange to see it soon, 


Linde Air Products Company 
Oxygen Therapy Department 
30 East 42nd Street 

New York 17, N. Y. 


LINDE AIR PRODUCTS COMPANY 


A Division of 


Gentlemen: Union Carbide and Carbon Corporation 
30 East 42nd Street [If] New York 17, N.’Y. 


Offices in Principal Cities 


* Please send me detailed information on the effect of 
back-pressure on regulators. 


In Canada: Linde Air Products Company 


The term “Linde” is a registered trade-mark of 
Union Carbide and Carbon Corporation. 
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